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Cis the third letter of the English alphabet. It was also 
the third letter in the alphabet used by the Semites, who 
once lived in Syria and Palestine. C comes from the 
same letter as G or g. The Semites called it gime/, their 
word for a throwing stick. The sign is possibly adapted 
from an Egyptian hieroglyphic, or picture symbol, for a 
boomerang. The Romans gave the letter its capital C 
form, and used it to indicate two sounds, that of g and 
that of k. The Romans finally made two different letters 
by adding a vertical stroke to the C to make G. See Al- 
phabet. 

Uses. Cor c is about the 13th most frequently used 
letter in books and other printed material in English. As 
a grade, C means average on a school report card. In 
Roman numerals, C means 700; in chemistry, the ele- 


Common forms of the letter C 


Cece: Cc Cc 


ment carbon. Used with other letters, Cmay represent a 
number of words, such as ABC for Australian Broad- 
casting Corporation; EC for European Community; and 
CO.D. for cash on delivery. It is also used for cent in cur- 
rency; for capacity in electricity; for Ce/sius in tempera- 
ture; and in Latin, for circa, meaning about. 

Pronunciation. In English, C is pronounced in two 
ways, like s as in city and face, and like k as in camp. For 
the s sound, a person places the tongue against the 
edges of the lower front teeth and forces breath 
through open lips. For the k sound, a person raises the 
tongue, with its sides touching the velum, or soft palate. 
The velum is closed, and the vocal cords do not vibrate. 
Cis silent in such words as indict and fascinate. See Pro- 
nunciation. 
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Handwritten letters vary Roman letters have small 
from person to person. Manu- finishing strokes called serifs 
script (printed) letters, /eft, that extend from the main 


have simple curves and 
straight lines. Cursive letters, 
right, have flowing lines. 


strokes. The type face shown 
above is Baskerville. The italic 
form appears on the right. 


Sans-serif letters are also 
called gothic letters. They 
have no serifs. The type face 
shown above is called Futura. 
The italic form of Futura ap- 
pears on the right. 


Computer letters have spe- 
cial shapes. Computers can 
“read” these letters either opti- 
cally or by means of the mag- 
netic ink with which the let- 
ters may be printed. 
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Caaba. See Kaaba. 

Cab. See Pedicab; Taxicab. 

Cabal is a close-knit group of people who work pri- 
vately or secretly to carry out their own plans. The word 
has become a term of reproach, and implies plotting, 
scheming, and conspiring to overthrow legitimate au- 
thority. 

The term cabal is frequently associated with five 
members of the Privy Council under King Charles II of 
England. However, the group actually carried out many 
popular foreign policy projects and did not fit what has 
become the common meaning of the term. 

The Conway cabal was a group of American army offi- 
cers and congressmen who unsuccessfully plotted to 
remove George Washington from his post as com- 
mander in chief during the American Revolution (1775- 
1783). The cabal was named after Major General Thomas 
Conway. 

Cabala. See Kabbalah. 

Cabbage is a common vegetable native to England and 
northwestern France, but grown throughout Europe, 
Asia, and America. Other leafy vegetables closely re- 
lated to the cabbage include cauliflower, Brussels 
sprouts, broccoli, and turnips. 

Kinds of cabbage. There are three kinds of cabbage, 
white, red, and savoy. The leaves of the plant grow close 
together to form a hard, round head. The leaves of the 
white and red cabbage are usually quite smooth, but 
have rather prominent veins. Those of the savoy appear 
wrinkled or blistered. White cabbage, which has pale 
green leaves, is the most popular type in most countries. 
People eat it raw in salads, cooked as a hot vegetable, or 
pickled as sauerkraut. Red cabbage, with its reddish- 
purple leaves, is not so popular as the white, but it can 
be eaten raw or cooked. The savoy type perhaps has the 
best flavour. Chinese cabbage, also called celery cab- 
bage, is not a true cabbage. Its long, thin leaves form 
stalks similar to celery. 

Cultivation. Cabbage grown commercially under 
normal conditions is a biennial. Seed producers grow 
the plants one year and leave them in the ground during 
winter. In the spring the plants produce seeds. Some- 
times cabbage plants that have been subjected to cool 
weather (10° to 13° C) produce seeds rather than market- 
able cabbage heads. However, plant breeders have 
been able to develop varieties that are resistant to cold 
temperatures. 

Cabbage seeds are small and look like those of cauli- 
flower, broccoli, or other similar plants. In regions with 
a mild climate, most farmers prefer to plant the seed di- 
rectly in the field. They sow the seed in rows about 90 
centimetres apart. When the young plants grow, work- 
ers thin the rows to allow a space of about 45 to 60 cen- 
timetres between the plants. In regions with short grow- 
ing seasons, farmers may start the seeds in a 
greenhouse or hotbed. They plant the seeds in small, 
shallow boxes called flats. Shortly after the seedlings ap- 
pear, workers transplant them to larger flats, spacing 
them 5 centimetres apart. The plants grow for another 4 
to 6 weeks, then workers transplant them to the field. 
However, each plant must reestablish itself every time it 
is transplanted, so growth is retarded. Therefore, most 
farmers, particularly those in mild climates, seed cab- 
bage directly in the field. Field seeding is much less ex- 


Cabbage is a vegetable with leaves that grow close together to 
form a hard, round head. It is a nutritious food. 


pensive than transplanting. Also, the seedlings establish 
a better root system than transplanted cabbage plants. 
But transplanting is a more reliable method of cultiva- 
tion. Home gardeners often prefer to buy the small 
plants instead of buying the seeds. 

Insects and diseases. Cabbage plants are attacked 
by aphids, cabbage loopers, maggots, cabbageworms, 
and other insects. Some insects eat the leaves, destroy- 
ing the head's shape. Insecticides can control insects. 

Diseases that affect cabbage plants include blackleg, 
club root, mildew, mosaic, black rot, and yellows. Club 


Cabbage pests include the cabbage white butterfly, top, which 
develops from a caterpillar, /ower left. Another pest that harms 
cabbage plants is the harlequin cabbage beetle, /ower right. 


root and yellows are soilborne diseases. Scientists have 
developed cabbage varieties resistant to yellows. 
Scientific classification. Cabbage is in the mustard family, 
Cruciferae. It is Brassica oleracea, variety capitata. Chinese cab- 
bage is B. pekinensis. 
Related articles in World Book include: 


Broccoli Chinese cabbage Mustard 
Brussels sprouts Kale Turnip 
Cauliflower Kohlrabi 


Cabbage palm is the name given to several kinds of 
palm trees whose young leaf buds can be eaten. The 
name is sometimes used to mean only a palm of the 
West Indies, a relative of the royal palm. Its bud is said 
to have the flavour of young cabbage. The palmetto 
palm of the Southeastern United States is sometimes 
called a cabbage palm. It has fan-shaped leaves and may 
grow from 9 to 15 metres or higher. The graceful cab- 
bage palm of the West Indies may grow over 30 metres 
tall. The bud is formed of new leaves that are develop- 
ing in the centre of the leaf cluster and have not opened. 
The bud may be roasted, boiled, or eaten raw. The buds 
are not often eaten, because the trees die when the 
buds are removed. But many people consider them a 
delicacy. 

Scientific classification. Cabbage palms belong to the palm 
family, Palmae (Arecaceae). The West Indian palm is Roystonea 
oleracea. The common palmetto is Saba/ palmetto. The Austral- 
ian cabbage tree is Livistona australis. 


See also Palm; Palmetto. 

Cabell, James Branch (1879-1958), was an American 
author. His unusual fiction is a sophisticated combina- 
tion of romance, legend, fantasy, satire, mythology, sym- 
bolism, and irony. Cabell’s books are the work of an es- 
sentially serious philosophical writer. 

Cabell's major achievement was an 18-volume series 
he called “Biography of the Life of Manuel.” The series 
deals imaginatively with Dom Manuel, a medieval no- 
bleman in the mythical French province of Poictesme, 
and his descendants over a period of several centuries. 
The most famous volume is Jurgen (1919). Attempts 
were made to ban the book on a charge of obscenity. 

Cabell was born in Richmond, Virginia, U.S.A. His 
writings reflect his scholarly knowledge of languages 
and literature, as well as his interest in history and gene- 
alogy. 

Cabeza de Vaca, Alvar Núñez (1490?-15577), was a 
Spanish explorer of both North and South America. In 
1528, as a member of an expedition attempting to colo- 
nize Florida, he was shipwrecked on an island off the 
Texas coast. He and a few companions were prisoners 
of the Indians for several years. They finally reached 
Mexico on foot. His reports that great wealth lay north 
of Mexico led to the expedition of Marcos de Niza into 
what is now Arizona and New Mexico, and to those of 
Francisco Coronado and Hernando de Soto. 

In 1540, Cabeza was appointed governor of Paraguay. 
On the way to Paraguay, he discovered the Iguacu Falls 
in Brazil. He was a failure as governor and the colonists 
later deposed him. He was sent back to Spain, where he 
later became a judge in Seville. 

Cabinda is a district of Angola and a major oil- 
Producing area. It is separated from the rest of Angola 
by the Congo River and the western end of Zaire (see 
Angola [map)). Cabinda covers 7,270 square kilometres 
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and has a population of about 114,000. Its capital and 
largest city, also called Cabinda, is an important seaport. 
Cabinda produces most of Angola's oil, the nation’s 
chief export. Cabinda also produces coffee, palm oil, 
and timber. 

Black Africans inhabited the Cabinda area more than 
2,000 years ago. During the 1500's, Portuguese settlers 
claimed possession of Cabinda and other parts of An- 
gola. In the 1960's, the discovery of oil off Cabinda’s 
coast and on the mainland gave the area new economic 
importance. Angola—including Cabinda—was con- 
trolled by Portugal until 1975, when it gained independ- 
ence. Members of a nationalist movement in Cabinda 
tried to gain independence from Angola. However, An- 
golan forces, supported by Cuban troops, defeated 
most of these rebels. Zaire has also claimed Cabinda. 
See Angola (History). 

Cabinet is a group of advisers who help the head of a 
government establish policies and make decisions. It 
nearly always consists of the officials who supervise the 
executive or administrative work of a government. These 
officials usually have the title of minister, or secretary, of 
a department or office. 

In Britain and countries with similar systems of gov- 
ernment, cabinet members are generally members of 
one of the houses of parliament (see Parliament). 

The term cabinet originated in Britain, as the name of 
a committee running the government. Gradually this 
form of government came to be known as cabinet gov- 
ernment. In cabinet government, almost all cabinet min- 
isters are elected members of the national parliament. 
Many other countries later adopted cabinet govern- 
ment, particularly members of the Commonwealth of 
Nations. In some countries, such as India, there is a cabi- 
net responsible for the national government. In addition, 
each of the states of India has its own cabinet, running 
government within the state. 

In the United States, the president holds regular 
meetings with a group of officials called the cabinet. But 
the cabinet does not have a central role in running gov- 
ernment or deciding policy. Cabinet members are not 
members of the legislature. 

The cabinet system. The cabinet system of govern- 
ment is often called the parliamentary system of govern- 
ment. The officers who direct the executive work of the 
government are directly responsible to the parliament 
(legislature). 

The official head of the government, such as a king, 
queen, or president, appoints the prime minister, or 
premier, from the parliament. The prime minister has 
executive authority in the government (see Prime minis- 
ter). Advisers of the prime minister help form the minis- 
try (see Ministry). If one party has a majority in the par- 
liament, the leader of that party usually becomes prime 
minister. The prime minister selects members of his or 
her party to head the departments of the government. 
Ministers in charge of large government departments 
form the cabinet. Other, less important, ministers are 
outside the cabinet. If no party has a majority, the mon- 
arch or president picks a person who can gain the sup- 
port of a coalition, or combination of parties (see Coali- 
tion). In such a cabinet, the prime minister divides the 
cabinet posts among the supporting parties so that the 
cabinet will have the support of a majority in parliament. 
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The whole cabinet resigns if it no longer has the sup- 
port of the parliament. For example, the parliament may 
refuse to approve a programme that the prime minister 
considers important. Or it may vote “no confidence’ in 
the cabinet. In each case, the cabinet resigns. The prime 
minister or his or her successor forms a new cabinet 
that has the support of parliament. Most Commonwealth 
and European nations have the cabinet system of gov- 
ernment. 

A minister who disagrees with a policy of the cabinet 
and will not support it must resign. This resignation is 
necessary under a principle of government that is 
known as collective responsibility. Under this principle, 
the ministers are each responsible for the way their de- 
partment functions. But all the cabinet members support 
each other and share responsibility. Members of the 
cabinet cannot support an individual minister unless he 
or she acts in accordance with the general policy of the 
cabinet. As a result, when the cabinet decides on a pol- 
icy, each minister must support it even if he or she has 
argued against it and still does not agree with it. 

History. The idea of a cabinet originated in Great 
Britain as a secret committee of the Privy Council, a 
body set up in England in the 1200's. King Charles Il, 
who ruled from 1660 to 1685, trusted few of his 50 privy 
councillors. For this reason, he organized an inner coun- 
cil of about five members called the Cabal. Cabinet 
(committee) government developed from the Cabal. 
George I, who reigned from 1714 to 1727, did not attend 
Privy Council meetings, so the Cabinet began to make 
decisions by itself and its leader became known as the 
prime (first) minister. Eventually the full Privy Council 
met only on ceremonial occasions. With the develop- 
ment of the party political system in Britain during the 
1800's, the Cabinet emerged as the executive body of 
government. 

See also the Government section of articles on coun- 
tries that have the cabinet system of government. 
Cable is an insulated bundle of metal wires or thread- 
like fibres that carry electric current. Cables are widely 
used to distribute electric power and to transmit com- 
munications signals. They are also used to connect parts 
of computers and other electronic devices. Cables range 


from intercontinental submarine cables that carry an 
electric current as small as one-thousandth of a watt, to 
roadside electric lines that are capable of carrying thou- 
sands of watts of electricity. Fibre-optic cables have also 
been developed. These cables transmit communications 
signals in the form of pulses of light. 

‘Cables came into widespread use in the second half 
of the 1800's, when telegraphs and telephones became 
common. Since the mid-1900's, communications systems 
that use radio or artificial satellites have begun to re- 
place some cables. For example, telephone companies 
now use radio waves to carry most long-distance tele- 
phone calls, Communications satellites send television 
programmes and other electronic messages throughout 
the world. In many cases, however, cables still provide 
the most practical means of communication. 

This article discusses communications cables. For 
more information on cables used to carry electric 
power, see Electric power. 


Types of cables 


Most communications cables consist of conductors 
(metal wires that carry electric current) and insulation. 
Metals commonly used as conductors include copper 
and aluminium. Insulation holds the electricity in the 
conductors, protects the conductors, and metal shield- 
ing prevents interference. Interference occurs when a 
conductor picks up stray electricity from other conduc- 
tors or from the air. Insulation is made from such non- 
conducting materials as plastic and paper pulp. 

Simple cables are made up of a single pair of insu- 
lated wires twisted together. Multiconductor cables, 
such as telephone lines, contain hundreds—or even 
thousands—of conductors bound together. In many 
cases, multiconductor cables are enclosed in a heavy 
sheath made up of several layers of aluminium or plas- 
tic. Some thick cables also contain steel wire to provide 
strength. 

Communications cables are laid underground and 
along the ocean floor, or they are mounted on poles. 
Burying cable protects it from harsh weather and keeps 
the land uncluttered. As a result, few new communica- 
tions cables are strung above ground today. Submarine 


The War Cabinet governed 
the United Kingdom during 
World War Il. Winston 
Churchill, seated fourth from 
right, was the prime minister 
and leader of the cabinet. 


Electric Power Cables 


Household 
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Connectors 


Very high 
fi y 


Various types of cables, above, play an important role in everyday life. Communications cables 
carry telephone calls and TV programmes. Electric power cables distribute electricity from power 
companies to customers. Connectors are used in computers, radios, and other electronic devices. 


cables serve as a communications link between conti- 
nents. These cables need tough outer coverings so that 
they can withstand strong ocean currents. 

Most cables are designed to carry more than one 
message at a time. For example, a process called carrier 
transmission enables two pairs of wires to transmit as 
many as 96 telephone conversations simultaneously. 
Each conversation is carried by an electric current trav- 
elling at a different frequency (rate of vibration) so that 
the individual signals do not interfere with one another. 
Electronic machinery at each end of the cable returns 
the telephone conversations to their normal frequen- 
cies. 

Engineers have developed two kinds of cables that 
can carry especially large quantities of messages at 
nos They are (1) coaxial cables and (2) fibre optic ca- 

es. 

Coaxial cables are made up of special conductors 
called coaxials, A coaxial is a copper tube with a copper 
wire running through its centre. Insulation holds the 
wire in place. The tube and the wire have the same axis 
(centre) and are therefore called coaxial, A typical coaxial 
has about the same diameter as a pencil, and a typical 
coaxial cable contains 22 coaxials. 

A coaxial’s copper tube shields the electric signals it 
carries from outside interference and helps prevent the 
signals from escaping. In addition, special amplifiers 
called repeaters are installed at various points along 
many coaxial cable systems to strengthen the signals. 
These amplifiers help prevent cable /oss. Cable loss is 
the gradual weakening of signals as they travel along a 
cable. Repeaters consist of such electronic devices as 
transistors. 

Many telephone calls, especially long-distance calls, 
travel over coaxial cables. When used for telephone 
conversations, coaxials work in pairs. One coaxial car- 
ties signals in one direction, while the other handles 
signals from the other direction. A pair of coaxials may 
handle 13,200 telephone conversations at a time. 


Cable television systems use coaxial cables to trans- 
mit TV programmes. A single cable television system 
can carry as many as 60 television signals at once. As a 
result, cable TV systems can transmit regular pro- 
grammes as well as a variety of special features. See 
Television (Cable television systems). 

Fibre-optic cables carry messages in the form of 
light. Such cables consist of a bundle of glass optical fi- 
bres, which look like transparent threads. Coded light 
signals travel through the core of the fibres. A thin layer 
of glass called cladding surrounds the core and helps 
prevent the light from escaping. 

Special lasers are used to transmit the coded light 
signals through fibre-optic cables. The lasers flash on 
and off at extremely high speeds. Electronic machinery 
at the receiving end of fibre-optic cables decodes the 
light signals. 

The largest fibre-optic cables can carry hundreds of 
thousands of telephone conversations or hundreds of 
television channels. Many communications companies 
have begun using fibre-optic cables instead of coaxial 
cables. No electrical interference occurs in fibre-optic 
cables, and there is less cable loss than there is in coax- 
ial cables. Fibre-optic cables measure only 1 to 13 milli- 
metres in diameter and thus take up much less space 
than coaxial cables. 


The development of cables 


Early cables. In 1844, the American painter and in- 
ventor Samuel F. B. Morse completed the first long- 
distance telegraph cable in America. The cable extended 
from Baltimore to Washington, D.C. It was strung on 
wooden poles and the necks of broken bottles were 
used for insulation. In the years that followed, many tele- 
graph lines were built throughout the world. 

During the late 1840's, numerous attempts were made 
to lay telegraph cables along the bottom of various bod- 
ies of water. Many of these attempts failed because the 
insulation on the cables was not able to shield the con- 
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Laying an underwater cable requires special ships and 
equipment. The first successful transatlantic cables were laid in 
the 1860s. They connected Ireland and Canada. 


ductors from the water. In 1851, two British brothers, 
Jacob and John Brett, succeeded in laying a telegraph 
cable across the English Channel. In making their cable, 
they used a tough insulation consisting of a fibre called 
hemp and a rubberlike substance called gutta-percha. 
They also used iron to strengthen their cable. 


Chief parts of coaxial and fibre-optic cables 


A coaxial cable consists of one or more conductors called coaxi- 
als, A fibre-optic cable has a number of transparent fibres of 
glass. A central wire holds these optical fibres in place. 


Fibre-optic 


The Atlantic telegraph cable. In 1854, Cyrus W. 
Field, an American businessman, organized the New 
York, Newfoundland, and London Telegraph Company 
and began plans for laying a transatlantic cable. In 1856, 
he reformed the company and renamed it the Atlantic 
Telegraph Company. Field decided to lay his cable be- 
tween Newfoundland, Canada, and Ireland, because the 
ocean floor along this route is fairly level. 

Field took over 12 years to complete his project. His 
first two cables, laid in 1857 and 1858, broke. In August 
1858, two ships successfully laid a third cable for Field. 
This cable carried the first transatlantic telegraph mes- 
sage. But it failed after only four weeks in service. 

In 1865, Field made his fourth attempt to lay a cable 
across the Atlantic. This cable also broke when the proj- 
ect was almost completed. Success finally came in 1866, 
when the British steamship the Great Fastern laid a 
cable that extended from Valentia, Ireland, to Heart's 
Content, Newfoundland. Also in 1866, crewmen re- 
trieved and repaired the cable that had broken in 1865. 

Much of the success of the submarine cable laid by 
the Great Fastern was due to the work of the British 
physicist William Thomson (later known as Lord Kelvin). 
He had developed a theory on how cables should work. 
He had also invented a device called a mirror galvanom- 
eter that enabled the transatlantic cable to transmit sig- 
nals rapidly and continuously. The Atlantic cables 
marked the beginning of quick communication across 
the sea. By 1900, 15 transatlantic telegraph cables had 
been laid. 

The spread of telephone cables. The American sci- 
entist Alexander Graham Bell patented the telephone in 
1876. By the late 1800s, thousands of telephones had 
come into use. Early telephone and telegraph lines con- 
sisted of single insulated wires. As a result, many cities 
became cluttered with cables strung on wooden poles. 


Burying cable protects it from weather damage and helps keep 
the landscape from becoming cluttered. The photograph above 
shows workers laying a fibre-optic communications cable. 


In the late 1880's, engineers found that by twisting wires 
together they could produce a stronger cable and help 
limit the clutter. In 1902, the first underground tele- 
phone cable was installed, between New York City and 
Newark, New Jersey. 

In 1907, the American inventor Lee De Forest pat- 
ented a triode (three-electrode) vacuum tube, or therm- 
ionic valve. His tube could strengthen weak electric sig- 
nals. In 1912, this tube was adapted as an amplifier for 
long-distance telephone calls. In 1931, two American en- 
gineers, Lloyd Espenschied and Herman A. Affel, pat- 
ented the coaxial cable. First used commercially in 1941, 
coaxial cables could carry many more telephone calls 
than the twisted cables then in use. In the 1950s, tele- 
phone companies began using transistors in repeaters. 

The first transatlantic telephone cable was laid in 
1956. This cable, which is still in operation, extends from 
Clarenville, Newfoundland, to Oban, Scotland. Since the 
1950's, many other telephone cables have been laid 
along the ocean floor. Most of them carry telegraph sig- 
nals as well as telephone calls. 

Recent developments. In the late 1970's, telephone 
companies began replacing coaxial cables with fibre- 
optic cables. The first long-distance fibre-optic cable 
was completed in 1983. This cable carries telephone 
conversations between New York City and Washington, 
D.C A transatlantic fibre-optic cable, capable of carrying 
40,000 simultaneous telephone conversations, began 
operation in 1988. 

Cable television, which began in the 1950's, became 
popular in some countries during the 1980's. Many peo- 
ple began subscribing to cable television because it of- 
fers a wide range of special programmes. 

Related articles in World Book include: 


Coaxial cable Morse, Samuel B. 
Communication Telegraph 

Fibre optics Telephone 
Kelvin, Lord 


Cable is a unit of nautical measurement. It is commonly 
called a cable’s length, because it was once the approxi- 
mate length of a ship's cable, or anchor chain. The 
length varies. The British cable is 185 metres. A U.S. 
cable is 219 metres. See also Weights and measures 
(Length and distance). 

Cable, George Washington (1844-1925), was an 
American writer known for his books about Creoles, 
who were natives of Louisiana descended from French 
and Spanish settlers. Cable's reputation rests primarily 
on his portrayal of Creole customs and speech and his 
examination of Southern racial attitudes. 

Cable was part of a movement in American literature 
called /ocal colour writing. This movement tried to cap- 
ture the feeling of a particular region through descrip- 
tions of local speech and manners. Like other local col- 
our writers, Cable wrote for many magazines. His first 
book, Old Creole Days (1879), was a collection of maga- 
zine stories. The novel The Grandissimes (1880) com- 
bines the themes of slavery and prejudice toward peo- 
ple of mixed racial ancestry. His novelette Madame 
Delphine (1881) also deals with people of mixed racial 
ancestry, Cable supported civil rights reform in the 
South in such nonfiction books as The Silent South 
(1885) and The Negro Question (1890). Cable was born in 
New Orleans, Louisiana, U.S.A. 
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Cable car is a passenger vehicle that is pulled by a 
constantly moving wire cable. Some cable cars, such as 
ski lifts, run on cables suspended between towers. How- 
ever, most cable cars ride on rails. In such systems, the 
cable runs in a channel beneath the street. An engine in 
a central station propels the cable at about 15 kilometres 
per hour. A cable car moves when its operator pushes a 
lever that causes the car's heavy metal grip to latch onto 
the moving cable. 

Andrew S. Hallidie, an American manufacturer, in- 
vented the cable car, and in 1873 he helped install the 
first cable-car line, in San Francisco. Cable cars soon be- 
came popular throughout the world. During the 1890s, 
however, electric trams began to replace them (see 
Tram and Trolley Bus). 

See also Skiing (picture: Ski lifts). 

Cable television. See Television (Cable television 
systems). 

Cabot is the family name of two navigators, father and 
son, who made important explorations in the Western 
Hemisphere. 

John Cabot (1450?-1498?) made the first English voy- 
age to North America. His voyage, in 1497, gave England 
a claim to the mainland of North America and led to the 
founding of the English colonies in America. 

Cabot was born in Genoa, Italy. His name in Italian 
was Giovanni Caboto. As a boy, he moved to Venice, 
Italy, with his parents. He grew up there and became a 
mapmaker and trader. He sailed the Mediterranean Sea 
between Venice and Egypt, trading Italian goods for 
spices from the Far East. Cabot married and had three 
sons, He moved to Bristol, England, in the 1480's, and 
was living there when Christopher Columbus made his 
historic voyage to America for Spain in 1492. 

People assumed that Columbus had reached the In- 
dies (now called the East Indies) in Asia. Cabot believed 
there was a shorter route than Columbus had taken. He 
dreamed of crossing the Atlantic Ocean farther north 
and bringing spices and jewels from Asia. 

Cabot asked King John II of Portugal and King Ferdi- 
nand of Spain to finance a voyage. Both refused to help 
him. In 1496, King Henry VII of England gave him per- 
mission to sail in the service of England. Cabot agreed 
to give the king a fifth of the profit from any discoveries. 
Bristol businessmen helped Cabot pay for the voyage. 

In May 1497, Cabot sailed west from Bristol in a small 
ship, the Matthew, with a crew of 18 men. He sighted 
land on June 24. Cabot had probably reached either the 
island of Newfoundland, Canada, or Cape Breton Island, 
which is now part of Nova Scotia, Canada. He claimed 
the land for England. Cabot believed he had reached 
Asia. Although he did not find the riches he had hoped 
for, he did find the important fishing area now called the 
Grand Banks. The fish there were so plentiful that they 
could be caught by lowering a basket into thé sea. 

Cabot returned to England in August 1497, and an- 
nounced that he had reached Asia. He was called “The 
Great Admiral,” and the king paid him a reward and 
gave him an annual pension. 

In 1498, the king and several merchants paid for a 
second voyage. Cabot sailed from Bristol with five ships, 
intending to explore southward from the place where 
he had landed. Storms forced one ship back to England. 
No one knows what happened to Cabot and the other 
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four vessels. Most historians believe he was lost at sea. 
Some think he explored part of the eastern coast of what 
is now the United States and returned to England. 

Sebastian Cabot (1484?-1557), the second son of 
John Cabot, sailed to North America and explored its 
eastern coastline. He also made a voyage of exploration 
to South America. 

Cabot was born in Venice, Italy, and grew up in Bris- 
tol, England. He became a navigator and mapmaker and 
may have accompanied his father on his first North 
American voyage in 1497. In about 1508, Cabot sailed to 
North America in command of two English ships. He 
sought a Northwest Passage—that is, a route to Asia 
through the Arctic Ocean. He reached the mouth of 
Hudson Bay in what is now Canada and thought he had 
found the Northwest Passage. But his crew refused to 
sail farther west. Cabot sailed south along the coast of 
America and then returned to England. 

In 1526, Cabot sailed from Spain with four ships. 
Spanish business people paid for the voyage hoping he 
would bring riches from the Spice Islands, in what is 
now Indonesia. But he explored the eastern coast of 
South America and inland, hoping to find gold. After 
finding none, he returned to Spain in 1530. 

Cabral, Pedro Álvares (1467?-1528?), was a Portu- 
guese navigator who sailed to Brazil in 1500 and 
claimed it for Portugal. His voyage helped Portugal de- 
velop a large overseas empire in the 1500's. 

Cabral was born near Covilha, Portugal. He was edu- 
cated at the royal court and became a member of the 
King's Council. In 1499, King Manuel | appointed him 
commander of a fleet to carry on the work of Portu- 
guese explorer Vasco da Gama (see Da Gama, Vasco). 
Cabral had probably never sailed a ship before. 

Cabral and his fleet of 13 ships sailed from Belem, 
near Lisbon, on March 9, 1500. He headed for India and 
planned to follow the route taken by Da Gama. The fleet 
sailed southwest and passed the Canary and Cape 
Verde islands. The sailors hoped for winds that would 
carry them around the Cape of Good Hope at the south- 
ernmost point of the African continent. But for some 
reason, probably the weather, Cabral's fleet sailed off 
course. 

On April 22, the men sighted what is now southeast- 
ern Brazil. Cabral claimed the area for Portugal. The land 
lay within Portuguese territory as determined by the 
Treaty of Tordesillas in 1494 (see Line of Demarcation). 
Cabral had lost one ship, and another returned to Portu- 
gal with news of the landing. The remaining ships 
stayed in Brazil for eight days and then continued the 
voyage to India. 

On May 24, a storm scattered the fleet. Four of the 
vessels were lost, but one reached Madagascar. The 
other six ships met at Mozambique and followed the Af- 
rican coast northward. The fleet crossed the Indian 
Ocean and arrived in Calicut, India, on September 13. 
There, many crew members were killed in a battle with 
a band of Arab merchants. Cabral's fleet then sailed to 
the Indian towns of Cochin and Cannanore, where the 
ships were loaded with spices. 

The fleet returned to Lisbon on June 23, 1501. King 
Manuel | considered Cabral for command of another ex- 
pedition to India but chose Da Gama instead. Cabral 
then retired from royal service. 


Cabrillo, Juan Rodriguez( ? -1543), led the first 
European expedition to explore the coast of what is now 
California, U.S.A. His explorations aided the Spanish in 
the settling of California. 

Cabrillo was born in Portugal. Scholars know little 
about his early life. He went to Cuba in about 1520 and 
joined the Spanish army there. Cabrillo participated in 
the Spanish conquest of what is now Mexico in 1521 
and of present-day Guatemala in 1523 and 1524. 

In 1541, Antonio de Mendoza, the Spanish ruler of 
Mexico, ordered Cabrillo to explore the Pacific coast 
north of Mexico. Cabrillo commanded two ships, the 
San Salvador and the Victoria. The expedition set out 
from Navidad, near Manzanillo, Mexico, in June 1542. 
Three months later, the explorers reached San Diego 
Bay in North America. They then continued to sail north- 
ward along the coast and met Indians from several vil- 
lages. Some of the Indians gave Cabrillo fish and other 
supplies. 

In November 1542, a storm blew Cabrillo’s ships past 
the Golden Gate, the entrance to San Francisco Bay. 
Soon afterward, the expedition turned south. The ex- 
plorers anchored at San Miguel Island, about 80 kilome- 
tres west of Santa Barbara. Cabrillo died on San Miguel 
Island. 

See also California. 

Cabrini, Saint Frances Xavier (1850-1917), was the 
first United States citizen to be made a saint by the 
Roman Catholic Church. She was canonized (declared a 
saint) in 1946. In 1950, Pope Pius XII named Frances Ca- 
brini the patron saint of emigrants. 

She was born Maria Francesca Cabrini in Lombardy, 
Italy, the 13th and youngest child of a farmer. Early in 
her life, Cabrini wanted to be a missionary in China. She 
was trained to be a school- 
teacher. When she was 30, 
she established the Mis- 
sionary Sisters of the Sa- 
cred Heart, an order origi- 
nally formed for the 
instruction of poor chil- 
dren. 

In 1889, the nun went to 
the United States, where 
she immediately displayed 
the courage, hope, vision, 
and endurance of a pio- 
neer. She lived in New 
York City and Chicago, and 
travelled in Latin America. 
She and her followers opened many charitable institu- 
tions, including orphanages, schools, and free clinics. 
She founded Columbus Hospital in New York City in 
1892 and Columbus Hospital in Chicago in 1905. In 1909, 
she became a U.S. citizen. 

Four miracles were credited to her from the time she 
died until she was canonized. Her feast day is November 
13. She is buried at Mother Cabrini High School in New 
York City. 

Cacao is an evergreen tree whose seeds, or beans, are 
used to make chocolate and cocoa. Cultivated cacao 
trees grow about 7.5 metres high. In the wild, cacao 
trees can reach a height of 12 metres. Their fruit is a 
melonlike pod that may be 30 centimetres long. The 
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4.6to7.6m Pod 


Bark 


The cacao tree bears pods on short stems close to the trunk. 
The pods contain the beans used to make chocolate and cocoa. 


cacao seeds are embedded in the pod. They range in 
colour from light brown to purple. Cacao trees are culti- 
vated in Central and South America, the East and West 
Indies, and West Africa. The beans supply not only 
chocolate and cocoa, but also cocoa butter, used in the 
production of sweets and medicines, and body lotions. 
The people of Mexico and Central America once used 
cacao beans as money. 

See also Chocolate. 

Scientific classification. Cacao trees belong to the sterculia 
family, Sterculiaceae. They are classified as genus Theobroma, 
species 7. cacao. 

Cachalot. See Sperm whale. 

Cacomistle. See Ringtail. 

Cactus is any of a family of plants that are native to 
North and South America and usually have clusters of 
spines, There are about 2,000 species of cactuses. Most 
species grow in hot, dry regions, especially in Mexico 
and the Southwestern United States. But cactuses are 
also found in rainforests and on mountains. Some even 
grow in Alaska and near Antarctica. 

Cactuses vary widely in size and shape. For example, 
the giant saguaro looks like a bare tree with a thick 
trunk and long, upturned branches. It can grow as high 
as 18 metres. Other cactuses measure less than 
2.5 centimetres high. Some small cactuses look like pin- 
cushions, starfish, or even blades of grass. 

Scientists believe cactuses may have grown on earth 
for millions of years. The first cactuses had leaves, 
branches, and woody stems like those of a tree. These 
features are still found in some primitive species. Most 
cactus species, however, changed in appearance over 
the years. The branches became shorter, and the leaves 
developed into spines. The woody stem became softer 
and more able to absorb and store water. 

Parts of the cactus. The structure of a cactus helps 
the plant survive in dry climates. Most cactuses have 
thick, fleshy stems with waxy skin. The stem holds water, 
and the skin keeps the water from evaporating. In addi- 
tion, the surfaces of many cactuses can expand and con- 
tract to accommodate the changes of water content in 
the stem. 

Cactuses have extremely long roots. The roots grow 
close to the surface to collect as much water as possible 
for storage. The roots of a large saguaro may be 15 me- 
tres long, After heavy rainfall, they can absorb a large 
amount of water for the plant. 


Cactus 9 


The saguaro, or giant cactus, may reach a height of 18 me- 
tres and a diameter of 0.6 metre. In spring, flowers bloom on the 


tips of its branches and stem. 


The spines of a cactus protect the plant from being 
eaten by animals. Spines may be long or short and soft 
or sharp. They may have straight or hooked tips. Spines 
grow in clusters out of small lumps or mounds, called 
areolas, on the stem. Areolas occur in regular patterns 
on the stem. In some species, such as the saguaro and 
the barrel cactus, the areolas merge to form ribs that 
run along the length of the stem. The ribs give the plant 
shade and help the stem store water. 

All cactuses produce flowers, Like the spines, flowers 
grow out of the areolas. The flowers may be white or a 
bright colour, such as yellow, orange, or red. In most 
species, the flowers are short-lived. They bloom for only 
a few days. Some open only at night. In others, the flow- 
ers open for only a day or less. Then they wither and fall 
off. This short blooming period keeps water from evap- 
orating from the big, soft petals. 

Life cycle of the cactus. All cactuses reproduce sex- 
ually. They bear flowers with male and female parts. The 
male part produces a yellow powder, called pollen. For 
a cactus to reproduce, its pollen must fertilize an egg 


The barrel cactus has tough, curved 
spines that Indians once used as fish- 
hooks, Its juicy pulp has saved the life of 
many thirsty travellers in the desert. 


The prickly pear has thorny, leaflike stems. This cactus grows 
in dry or rocky ground in many parts of North America. The 
plant bears pear-shaped fruit that is good to eat. 


cell in the female part of the plant. Insects, birds, and 
bats are attracted to the bright colours or the scent of 
the flowers. As they feed, these creatures carry pollen 
from one part of the plant to the other. This process is 
called pollination. 

After the pollen has fertilized an egg cell, a fruit de- 
velops. The cactus fruit is a fleshy berry that contains 
black or brown seeds. The seeds of the cactus are scat- 
tered by wind, rain, and birds. One cactus plant may 
produce a million seeds during its lifetime. But only one 
or two seeds will live long enough to produce a new 
cactus plant. 

Some cactuses reproduce both sexually and asexually 
(without seeds and flowers). For example, prickly pear 
and cholla cactuses have stems with weak connecting 
joints. If part of a stem is knocked off and sticks in the 
ground, it can grow new roots and become a new plant. 
It will then grow its own stems and flowers. 

Most cactuses grow very slowly. Young plants may 
take a year to reach a height of 2.5 centimetres. Older 
plants may grow from 7.5 to 10 centimetres a year. Cac- 
tuses live from 50 to 200 years. 


The organ-pipe cactus has stems that resem- 
ble the pipes of an organ. It may grow 7.6 metres 
high. Some people enclose their property with 
rows of these cactuses. 


The old man cactus has a coat 
of white hair that shields it from 
the sun. This thornless cactus is a 
popular house plant. 


The jumping cholla has a false reputation for leaping at pass- 
ers-by. Its thorny branches break off easily and cling to people 
and animals. The spines may cause painful wounds, 


Kinds of cactuses. Some of the most common cac- 
tuses in Mexico and the Southwestern United States in- 
clude the organ pipe, old man, cholla, barrel, prickly 
pear, and saguaro cactuses. The organ-pipe cactus has 
tall stems that grow in groups. They look like a set of 
organ pipes. The old man cactus has spines that resem- 
ble long white hair. The spines help protect the old man 
cactus from the sun's heat. 

The stems of the jumping cholla fall off so easily that 
they seem to jump on people passing by. Another type 
of cholla, called the teddy bear cholla, has brown and 
tan spines. From a distance, the plant's shape and colour 
make it look like a teddy bear. These chollas generally 
grow about 1.5 metres high. 

The barrel cactus is one of the most common kinds of 
cactuses. It is shaped like a barrel and may grow up to 
3 metres high. It has long, tough spines. The Engel- 
mann’s prickly pear is easily identified because of its 
large, circular or oval stems. The fruit is pear-shaped. 
The saguaro may have as many as a dozen armlike 
branches. The main stem may grow up to 18 metres 
high and 06 metre in diameter. 


The importance of cactuses. Cactuses are impor- 
tant to animals and people. Small animals, insects, and 
birds feed on the stems and flowers of cactuses. Many 
birds build nests in cactus stems. Certain woodpeckers 
live inside the larger species of cactus. Birds and ani- 
mals may hide from enemies in the stems of a cactus 
plant. 

Cactuses also provide food for people. After the 
spines are scraped off, prickly pear stems can be fried 
and eaten. Some people eat cactus fruits, or grind the 
seeds into a kind of flour for cakes. Some cactuses are 
important in the production of a red food dye. Certain 
cactuses can be used for timber. 

Cactuses have been introduced to other warm, dry 
areas of the world. Some, such as the prickly pear cac- 
tus, have spread rapidly and become pests. 

People in all parts of the world grow cactus plants for 
sale. Certain species of cactus are so rare they are in 
danger of becoming extinct. National parks and pre- 
serves have been established to protect rare cactuses. 
Cactuses are also popular house plants. 

Scientific classification. Cactuses make up the cactus fam- 
ily, Cactaceae. Chollas and prickly pears belong to the subfamily 
Opuntioideae. Saguaro, organ-pipe, old man, and barrel cac- 
tuses belong to the subfamily Cereioideae. 


Related articles in World Book include: 
Arizona 
Flower (pictures: Flowers of the desert) 
Mescaline 
Plant (Water storage; pictures) 
Prickly pear 
Saguaro 


Cadbury is the name of an English Quaker family of 
businessmen, social reformers, and liberals. 

John Cadbury (1801-1889) opened a shop in Birming- 
ham, England, in 1824, selling groceries, with cocoa and 
chocolate as a sideline. He was born in Birmingham. 

Richard Cadbury (1835-1899) and George Cadbury 
(1839-1922), John Cadbury's sons, took over the business 
in 1861, and expanded the 
cocoa and chocolate side. 
In 1868, Richard designed 
the first chocolate boxes. In 
1879, the brothers founded 
the town of Bournville, 
near Birmingham, for their 
business and its staff. 
George was a pioneer in 
housing, welfare, and adult 
education. He put many of 
his ideas into practice at 
Bournville. He bought land 
around the factory to keep 
slums from growing up in 
the neighbourhood. He in- 
sisted on providing gardens for the houses of his work- 
men. The adult school movement was the main part of 
his social work. Hundreds of men learned to read and 
write because of the movement. In 1901, George be- 
came proprietor of the Daily News. Both brothers were 
born in Birmingham. 

Dame Elizabeth Mary Cadbury (1858-1951), wife of 
George Cadbury, was a prominent social worker, educa- 
tionist, peace advocate, and philanthropist. She was 
born in London. 


George Cadbury 
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Cade, Jack, was the leader of a rebellion directed 
against waste and corruption in the government of 
Henry VI of England. Historians usually refer to it as Jack 
Cade's Rebellion. The rebels consisted mainly of peas- 
ants and merchants from Kent, England. They defeated 
Henry's troops at Sevenoaks, Kent, and entered London. 
The rebels executed the king's treasurer and his son-in- 
law, the sheriff of Kent. The Archbishop of Canterbury 
called for a truce. Negotiations were held, the rebels 
were promised concessions and pardons, and they dis- 
banded. But Cade's pardon was revoked. The new sher- 
iff of Kent hunted him down and killed him near Heath- 
field, in East Sussex, England. 

Cadence is rhythm of sound or motion. In music, it is 
the closing air or tune of a song, or of a phrase or move- 
ment within the composition. In present-day music, a 
perfect cadence is the progression of the dominant 
chord to the tonic. 

See also Music (Harmony; illustration: Cadences). 
Cadillac, Antoine de la Mothe (1656?-1730), a 
French colonist, founded Detroit, Michigan, U.S.A. He 
also served as governor of French Louisiana. 

Cadillac was born in Gascony, France. After he fin- 
ished his army service, he went to America in 1683, and 
lived in Nova Scotia, Canada, and in Maine. In 1694, he 
received command of Mackinac (Michigan), then the 
most important fur-trading post in the west. The French 
abandoned their western posts in 1697, and Cadillac re- 
turned to France. He obtained a grant for the Detroit 
area in America, and took a large number of colonists 
there in 1701. 

In 1711, King Louis XIV appointed him governor of 
Louisiana. Cadillac became unpopular and failed to es- 
tablish a prosperous settlement. In 1716, he returned to 
France and retired. 

Cádiz (pop. 157,766) is a great Spanish port. It lies on 
the Atlantic Ocean, 97 kilometres northwest of Gibraltar. 
Cádiz has long been Spain’s chief naval station, and 
ships of many nations use its harbour. See Spain (politi- 
cal map). 

The Phoenicians founded Cadiz in 1130 B.C., and 
many experts believe it to be the oldest city in Europe. 


` The settlement prospered and became one of the great 


outposts of Phoenician power. In about 550 B.C., Cadiz 
found itself threatened by local Iberian tribes, and called 
on the Phoenician colony of Carthage for help. Carthage 
sent forces to help Cadiz, but the Carthaginians cap- 
tured the city. The Romans seized Cadiz from the Cartha- 
ginians in 205 B.C. Hundreds of years later, the city be- 
came a Moorish stronghold. 

In 1262, King Alfonso X of Castile drove the Moors out 
of Cadiz. Christopher Columbus sailed from Cadiz in 
1493 on his second voyage to America. During the next 
300 years, when Spain had a worldwide empire, the 
riches of the American colonies poured into the city, 
and Cadiz became wealthy. Cadiz is the capital of Cadiz 
province. 

Cadman’s Cottage is one of the oldest buildings in 
Sydney. It was erected on the western shore of Sydney 
Cove in 1816 to house the coxswain and crew of the 
governor's gig. It was a two-storeyed, four-roomed, 
stone cottage with a roof of thatch, tiles, or shingles. 
John Cadman, a pardoned ex-convict, lived in it for 29 
years. He was Governor Macquarie’s coxswain and later 
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became superintendent of government boats. The cot- 
tage is now about 100 metres from the shore. 
Cadmium, a chemical element, is a soft, silvery-white 
metal used for alloys and plating. Cadmium has the sym- 
bol Cd. Friedrich Stromeyer of Germany discovered it in 
1817. For every ten million parts of the earth's crust, only 
about five parts are cadmium. Cadmium is similar to the 
element zinc. It occurs with zinc minerals and is ob- 
tained as a by-product of zinc refining (see Zinc). Japan 
is the world’s leading producer of cadmium. 

Cadmium is poisonous. People have become seri- 
ously ill or have died soon after inhaling cadmium dust 
or fumes of cadmium oxide. Small amounts of cadmium 
entering the body over long periods may also damage 
the kidneys and deform bones. Some people have 
feared that hazardous amounts of cadmium were reach- 
ing the environment from widespread industrial use of 
the metal. 

Industry uses cadmium in alloys for high-speed bear- 
ings, and as a protective coating for other metals. Cad- 
mium is often used instead of zinc for galvanizing iron 
and steel (coating them with a thin protective layer). It 
provides poorer long-term protection than zinc. But it 
keeps a brighter colour for longer periods. Cadmium 
rods are used in nuclear reactors to control nuclear re- 
actions. Nickel-cadmium and silver-cadmium batteries, 
which can be recharged, are used in watches, calcula- 
tors, and many other small devices. 

Its atomic number is 48 and its atomic weight is 
112.41. Its density is 8.65 grams per cubic centimetre at 
20° C. Cadmium melts at 320.9° C and boils at 765° C. 

See also Battery. 

Cadmus, in Greek mythology, was the son of Agenor, 
the king of Tyre, a city in Phoenicia. He set out to find his 
sister Europa, whom Zeus had stolen. But an oracle told 
him his search was useless, and directed him to follow a 
cow instead. Cadmus was to build a city where the cow 
lay down. A dragon was guarding the spot. Cadmus 
killed the dragon and sowed its teeth in the ground. At 
once, armed men sprang up and fought with each other 
until only five were left. These five helped Cadmus build 
the city of Thebes in Boeotia (see Thebes). Cadmus is 
also said to have taken the alphabet from Phoenicia to 
Greece. 

See also Europa. 

Caduceus. See Mercury (mythology). 

Caecilian. See Amphibian. 

Caedmon was a British poet who lived in England in 
the late 600's. An uneducated herdsman, Caedmon en- 
tered the monastery of Whitby, North Yorkshire, late in 
life. The Venerable Bede reported in his Ecclesiastical 
History that Caedmon dreamed he was commanded to 
sing the praises of God (see Bede). To the monks’ sur- 
prise, Caedmon sang what is now known as Caedmon's 
Hymn. This song, the only authentic poem Caedmon left, 
praised God in the heroic tradition of Anglo-Saxon po- 
etry (see English literature [Old English literature]). The 
monks believed that they had witnessed a miracle. 

The Hymn influenced much later Anglo-Saxon poetry. 
Critics once credited paraphrases of the books of Gene- 
sis, Exodus, and part of Daniel to Caedmon, but they 
now believe these paraphrases confirm Caedmon's in- 
fluence, not his authorship. 

Caerleon is a small town in Gwent in South Wales. It is 


situated on the River Usk, not far from Newport. The val- 
ley of the Usk was an important route in ancient Roman 
times. In about A.D. 75, the Romans built a fortress at 
Caerleon, which was then called /sca. It was the chief 
garrison of the second Augustan legion. The fortress 
was surrounded by a rectangular wall with earth ram- 
parts about 500 metres long by 400 metres wide. There 
were about 100 buildings inside the walls. Buildings out- 
side the walls included baths and an amphitheatre. In 
about A.D. 100, the fortress was strengthened with stone 
ramparts, The Romans abandoned the fortress in the 
mid-300's. 

Caernarfon Castle. See Gwynedd. 
Caernarvonshire was a county in northwestern 
Wales. The area is known for its magnificent mountain 
scenery, which includes Snowdon, the highest moun- 
tain in England and Wales. About two out of every three 
people in the Caernarvonshire area can speak the Welsh 
language. Caernarvonshire was abolished as an adminis- 
trative area in 1974, when it became part of the new 
county of Gwynedd (see Gwynedd). 

Caerphilly. See Rhymney Valley. 

Caesar was a title which came from the family name of 
Julius Caesar, who ruled Rome as a monarch without a 
crown from 49 to 44 B.C. Octavian, Caesar's great- 
nephew and adopted son, took his great-uncle’s name 
and also the title of Augustus. The next four Roman em- 
perors all had some claim, by family or adoption, to the 
name of Caesar, which became so closely associated 
with the idea of the emperor that it was a kind of title. In 
choosing the person to follow him as supreme ruler, the 
emperor would give his heir the title Caesar. In the days 
of the Byzantine Empire, anyone chosen as ruler of a 
country under the Empire might be called Caesar. In the 
Russian language, the title became czar. In the German 
language, Caesar was changed to kaiser. See also Czar; 
Kaiser. 

Caesar, John (? -1796), known as Black Caesar, was 
Australia's first bushranger. He was transported to Aus- 
tralia with the First Fleet in 1788. Caesar escaped a num- 
ber of times between 1790 and February 1796, when a 
settler named Wimbow tracked him down and killed 
him at Liberty Plains (Strathfield-Homebush district in 
Sydney). 

Caesar was a former slave. A black from the West In- 
dies, he was a big man and was described as a giant by 
contemporary observers. 

Caesar, Julius (100?-44 B.C), was one of ancient 
Rome's greatest generals and statesmen. He became a 
brilliant military leader, and helped make Rome the cen- 
tre of an empire that stretched across Europe. Caesar 
also won fame as an orator, politician, and writer. Cae- 
sar's victories in civil war helped him become dictator of 
the Roman people. But his power frightened many of his 
political opponents, and a group of them assassinated 
him. 

Early life. Gaius Julius Caesar was born in Rome of an 
aristocratic family. At the age of 17, he married Cornelia, 
the daughter of Lucius Cornelius Cinna. Cinna had been 
an associate of Gaius Marius, a great popular leader. Lu- 
cius Sulla, the aristocratic dictator of Rome, ordered 
Caesar to divorce Cornelia. But Caesar refused to do so. 
He then went to Greece to study philosophy and ora- 
tory. Sulla later pardoned Caesar, and he returned to 


Rome. Caesar and Cornelia had a daughter, Julia. Corne- 
lia died in about 68 B.C. 

Caesar became increasingly interested in public af- 
fairs, and tried to gain the favour of the people. In 65 
B.C, he was elected to the office of aedi/e and organized 
public games. He won favour because he spent a lot of 
money to provide recreation for the people, although 
he went heavily into debt to do so. In 62 B.C, Caesar be- 
came praetor, the post next in rank to consul (see Prae- 
tor). 

Alliance with Pompey. Catiline, a dissatisfied Roman 
politician, plotted a revolt. In breaking up this plot, lead- 
ing aristocrats sought to disgrace the entire group of 
popular leaders, including Caesar (see Catiline). But they 
failed to hurt his political prospects. 

In 60 B.C, Caesar allied himself with Marcus Licinius 
Crassus and Gnaeus Pompey in the First Triumvirate, an 
alliance that held considerable power in Rome. Crassus 
was a man of enormous wealth and political ambition. 
Pompey had returned from Asia Minor in 62 B.C. as a 
great military leader and the idol of the people. The 
three gained a major victory when, through violence 
and bribery, Caesar was elected consul in 59 B.C. He 
forced his way through the triumvirate’s programme, 
and won the hatred of the conservatives. He was 
awarded the post of proconsul of three provinces north 
of Italy. In 59 B.C, Caesar married Calpurnia, daughter of 
Lucius Piso of Rome. Also that year, Pompey married 
Caesar's daughter, Julia. 

Campaigns in Gaul. By training, Caesar was a politi- 
cian rather than a soldier. But he knew he needed mili- 
tary victories to gain greater fame. In 58 B.C., Caesar 
began a campaign to conquer Gaul (France). It soon be- 
came clear that he was a military genius. During his nine 
years in Gaul, Caesar lost only two battles in which he 
personally took part. He conquered all territory east to 
the Rhine River, drove the Germans out of Gaul, and 
crossed the Rhine to show them the might of Rome. He 
also invaded Britain twice, in 55 and 54 B.C. 

Civil war. Although great public thanksgiving cele- 
brations were held in Rome for his victories, not every- 
one rejoiced over Caesar's conquests. Pompey became 
alarmed at Caesar's success. Pompey's growing suspi- 
cions of Caesar threw him into an alliance with the con- 
servatives, In 49 B.C, the conservatives ordered Caesar 
to give up his army. 

Caesar had no intention of surrendering his army and 
leaving himself defenceless. He led 5,000 soldiers across 
the Rubicon, a stream that separated his provinces from 
Italy. After this hostile act, there was no turning back. 
Caesar had provoked, or had been provoked, into a civil 
war. As Caesar pushed south, he met little opposition. 
Pompey's troops surrendered, forcing Pompey to flee to 

, the Balkans. The conservatives who had ordered Caesar 
to give up his army fled with Pompey. 

Within 60 days, Caesar became master of Italy. But it 
took him nearly five years to complete the conquest of 
Pompey and his followers. In 49 B.C, Caesar had himself 
appointed dictator and consul. He met Pompey's army in 
Greece where, at Pharsalus in 48 B.C., he defeated Pom- 
pey's forces. Pompey escaped to Egypt. Caesar followed 
Pompey to Egypt and found that his enemy had been 
murdered. There, Caesar met Cleopatra. 

Last victories. Before returning to Rome, Caesar 


Caesar, Julius 13 


won the war he fought to make Cleopatra ruler of Egypt. 
He later took her to Rome. Caesar won his next victory in 
47 B.C, over Pharnaces II, King of Pontus. Veni, vidi, vici 
(‘I came, I saw, | conquered’) was Caesar's brief but 
meaningful dispatch to the Roman Senate, reporting this 
victory at Zela in what is now northwestern Turkey. 

Pompey's forces reorganized after the death of their 
leader. But, in 46 B.C, at Thapsus in northern Africa, 
Caesar defeated them decisively. Cato the Younger, one 
of Pompey's supporters, killed himself when he heard of 
the defeat. In 45 B.C. at Munda, in Spain, Caesar de- 
feated the two sons of Pompey. This was his last battle. 

Caesar had now become the undisputed master of 
the Roman world. He pardoned the followers of Pom- 
pey. The people honoured Caesar for his leadership and 
triumphs by granting him the powers of dictator for 10 
years. Later, he was made dictator for life. At a public 
festival, Mark Antony tested popular feeling by offering 
Caesar the crown. Because the Romans hated kings, 
Caesar refused the crown. 

Assassination. Even though Caesar refused the 
crown, many Romans suspected that he intended to 
make himself king some day. Marcus Junius Brutus and 
Gaius Cassius, both of whom Caesar had pardoned after 
the battle of Pharsalus, led a group of aristocrats in a 
plot to kill the dictator. On March 15 (the Ides of March), 
44 B.C, they stabbed Caesar to death as he entered a 
Senate meeting. He received more than 20 wounds from 
men who had accepted his favours and who he had be- 


Julius Caesar was one of the great military leaders of all time. 
This statue shows Caesar in the uniform of a Roman general. 


Marble statue carved between 99 B.C and 1 B.C. by an unknown Roman 
sculptor; Museo Capitolino, Rome 
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lieved were his friends. In Shakespeare's play Julius Cae- 
sar, Mark Antony says at the funeral of Caesar: 


You all did see that on the Lupercal 

I thrice presented him a kingly crown, 

Which he did thrice refuse: was this ambition? 
Yet Brutus says he was ambitious; 

And, sure, he is an honourable man. 

I speak not to disprove what Brutus spoke, 
But here | am to speak what | do know. 


His reforms. Caesar used the power he had won 
wisely, and made many important reforms. He tried to 
control dishonest practices in the Roman and provincial 
governments, He improved the calendar, clearing up 
confusion that had existed for hundreds of years in com- 
puting time. He established a plan for reorganizing city 
government in Italy. He tried to reconcile his opponents 
by appointing them to public office. He granted Roman 
citizenship to many people who lived in the provinces. 

Caesar gave poor people in Rome a chance to im- 
prove their way of living by establishing colonies, nota- 
bly at Carthage and Corinth. He continued to distribute 
free grain, but reduced the number of people eligible 
for it. He is said to have planned many other reforms, 
such as the founding of public libraries and the con- 
struction of a canal across the Isthmus of Corinth. 

Caesar had proved he was capable of governing 
Rome and its vast possessions. Yet many of Caesar's ac- 
tions offended Roman pride. Caesar treated the Senate 
as a mere advisory council, and the senators resented 
this disrespect. He also offended many Romans by as- 
suming the office of dictator. 

Other talents. As an orator, Caesar ranked second 
only to Cicero, the great Roman statesman and philoso- 
pher. Caesar is also famous as a writer. His Commen- 
taries on the Gallic War (52-51 B.C), describes his con- 
quests in Gaul. The clear, direct style of this work makes 
it a model of historical writing. 

Related articles in World Book include: 


Antony, Mark Cleopatra 
Augustus Crassus, Marcus Licinius 
Brutus, Marcus Junius Pompey the Great 


Cassius Longinus, Gaius Sulla, Lucius Cornelius 


Caesarean section. See Childbirth (The birth proc- 
ess); Surgery (Obstetrics and gynaecology). 

Caesium is a soft, silvery metallic element. Dissolved 
caesium salts, such as caesium carbonate and caesium 
chloride, are widely distributed in low concentrations in 
brines and mineral waters. The German scientists Rob- 
ert Bunsen and Gustav Kirchhoff first detected caesium 
in 1860. In 1882, the chemist Carl Setterberg isolated the 
pure metal. 

Caesium has an atomic number of 55 and an atomic 
weight of 132.905, Its chemical symbol is Cs. Caesium 
belongs to the group of elements called a/kali metals 
(see Element, Chemical [Periodic table of the elements). 
It reacts vigorously with air and water. Caesium has a 
melting point of 28,40°.C and a boiling point of 678.4° C. 
At 20°C, it has a density of 1.873 grams per cubic centi- 
meter (see Density). 

Most caesium metal is obtained from caesium chlo- 
ride through a chemical process. Caesium ionizes read- 
ily when heated or exposed to light. Because of this 
property, it is used in photomultiplier tubes that meas- 
ure very weak light (see Photomultiplier tube). Scien- 


tists are studying the use of caesium as a fuel in ion- 
propulsion engines for space vehicles. They are also ex- 
perimenting with methods of power generation that in- 
volve the ionization of caesium. 

Cafeteria. See Restaurant. 

Caffeine is an odourless, slightly bitter solid. It is a 
stimulant, and is found in small amounts in coffee, tea, 
and some soft drinks. Caffeine dissolves in water and al- 
cohol, and has crystals that look like needles. When 
taken in small amounts, caffeine speeds up the circula- 
tion and is considered harmless for most people. When 
taken in large amounts, however, it causes nervousness 
and loss of sleep. The use of caffeine may also cause 
headaches and digestive disturbances. Caffeine has 
been linked to the development of birth defects in labo- 
ratory animals, Pregnant women are advised to avoid ex- 
cessive caffeine consumption. 

Caffeine was produced from plants in the pure form 
in 1820, It can now be made in the laboratory. Caffeine is 
used as a stimulant of the heart and nervous system in 
certain disorders and is found in a number of non- 
prescription analgesic preparations. It is also a remedy 
for poisoning by alcohol, opium, and other drugs that 
depress (slow down) the nervous system. Its chemical 
formula is C,H,)N,0,'H,0. 

See also Alkaloid; Coffee; Maté; Tea. 

Cagayan de Oro (pop. 339,598) is the capital of Mis- 
amis Oriental, a province in the Philippines. It is known 
as the City of Golden Friendship because of its enthusi- 
astic, outgoing people and its abundant sunflowers. Ca- 
gayan de Oro is located in northern Mindanao, near the 
mouth of the Cagayan River. For location, see Philip- 
pines (map). 

The city lies outside the typhoon belt. It enjoys a 
warm climate and evenly distributed rainfall throughout 
the year. It has brief dry spells during March and April. 
The average annual temperature is 26° C. 

Cagayan de Oro is a major port of entry for northern 
Mindanao. It is an important commercial and educa- 
tional centre. Xavier University, founded in 1933, has a 
museum rich in Christian and Muslim art. On the moun- 
tain slopes overlooking the city are the Initao National 
Park and the Golden Friendship Park. The dramatic Ca- 
tanico Falls are located nearby. 

Cagayan de Oro was established by the Spanish as a 
mission station in the 1600. It became a chartered city 
in 1950. 

Cage, John (1912-1992), was perhaps the most contro- 
versial modern American composer. He was best known 
for his experiments with a/eatoric (random or chance) 
music. For example, his /maginary Landscape No. 4. 
(1951) was written for 12 radios, 24 musicians, and a con- 
ductor. Each radio is tuned to a different station, and as 
the piece progresses the volume is changed. Thus, the 
sound of the composition cannot be predicted, and it 
varies with each performance. 

Cage was born in Los Angeles. In 1938 he started to 
write music for prepared piano. This music calls for vari- 
ous objects—bolts, screws, or strips of rubber, for 
example—to be inserted between some of the piano 
strings. When the pianist hits the keys for these strings, 
unusual sounds are produced. His Sonatas and Inter- 
ludes for Prepared Piano (1948) create the effect of a per- 
cussion orchestra sounded by one player. 


Cage's compositions and philosophical statements 
about music remain controversial as well as influential 
among visual artists and musicians. 

See also Aleatory music. 

Cagliari, Paolo. See Veronese, Paolo. 

Cagney, James (1899-1986), an American film actor, 
became famous for his roles as a cocky tough guy. 
Cagney was also an accom- 
plished dancer. He won an 
Academy Award as best 
actor for his performance 
in Yankee Doodle Dandy 
(1942). This film portrayed 
the life of the Broadway 
showman George M. 
Cohan. 

Cagney appeared in 
more than 60 films, of 
which the first was Sinner's 
Holiday (1930). His per- 
formance as a gangster in 
The Public Enemy (1931) es- 
tablished him as a star. 
Cagney made several other gangster films, including 
G-Men (1935), Angels with Dirty Faces (1938), The Roar- 
ing Twenties (1939), and White Heat (1949). Cagney's 
other films included Footlight Parade (1933), Mister Rob- 
erts (1955), and One, Two, Three (1961). 

James Francis Cagney, Jr., was born in New York City. 
During the 1920s, he performed in vaudeville and on 
Broadway in New York City. 

Cahow is a rare sea bird. The cahow is in the petrel 
family, and the bird is sometimes called the Bermuda 
petrel because it nests only in Bermuda in the Atlantic 
Ocean. There are only about 150 cahows alive. Their 
total nesting area consists of less than one hectare. The 
name cahow comes from the sound of the bird's call. 

Cahows are black or brown on the top of the head 
and on the back and wings. The underside of the body 
is white, Cahows measure about 40 centimetres long 
and have a wingspread of up to 90 centimetres. The fe- 
males lay a single egg in a hole dug in the ground. 

In 1615, British colonists in the Bermuda Islands saved 
themselves from starvation by eating cahows. A few 


James Cagney 


The cahow is a rare sea bird found only in Bermuda. 
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years later, the birds disappeared and were not seen 
again until 1906. In 1951, their nests were found on a few 
small islands off Bermuda. 

Scientific classification. The cahow belongs to the family 
Procellariidae. It is Pterodroma cahow. 

Cain was the eldest son of Adam and Eve. He was the 
first person in the Bible to commit a murder (Gen. 4). Ac- 
cording to the story in Genesis, Cain became angry 
when the Lord liked his brother Abel's sacrifice of sheep 
better than Cain's sacrifice of the “fruit of the ground.” 
He killed Abel. When the Lord asked Cain where Abel 
was, Cain made the famous remark: “| know not: am | my 
brother's keeper?” (Gen. 4: 9). 

To punish Cain, the Lord made him a wanderer. Cain 
feared he would be killed, so the Lord placed a mark on 
him so that no one should harm him. 

See also Abel. 

Caine, Sir Hall (1853-1931), a British author, used the 
Isle of Man as the setting for many of his novels. These 
include The Deemster (1887), The Bondman (1890), and 
The Manxman (1894). He wrote an autobiography, My 
Story (1908), giving a description of life on the Isle of 
Man. His other works include The Shadow of a Crime 
(1885) and The Eternal City (1901). He was born at Run- 
corn, in Cheshire, England. Educated in Liverpool, Caine 
worked as a clerk and later as a schoolteacher on the 
Isle of Man. He gave up teaching to become secretary to 
the British poet Rossetti, whom he met at the age of 25 
(see Rossetti, Dante Gabriel). Caine was knighted in 
1918. 

Cairn terrier is a breed of dog that originated in the 
Highlands and island regions of Scotland. It received its 
name because of its ability to dig under cairns (heaps of 
stones) to hunt for rats and other animals. The terrier has 
a broad, short head and a short, but powerful muzzle. Its 
ears are small, set wide apart, and carried erect. The 
cairn has a hard wiry topcoat and an undercoat of soft 
fur. Its coat can be cream, red, grey, or nearly black. The 
cairn terrier can be up to 31 centimetres high at the 
shoulder and weighs between 6 and 7.5 kilograms. See 
also Dog (picture: Terriers). 

Cairngorm Mountains are in the central Highlands 
of Scotland. The Cairngorms form part of the Grampian 
Mountains which run through the Highlands from 
northeast to southwest. They lie in the southern part of + 
Highland Region and in Grampian Region. They have 
some of the highest peaks in Scotland. The peaks in- 
clude Ben Macdui, 1,309 metres above sea level, and 
Cairn Gorm, 1,245 metres above sea level. 

An ornamental, yellowish quartz found in the moun- 
tains is also known as cairngorm. 

See also Grampian Region and Highland Region. 
Cairns (pop. 49,334; met. area pop. 97,640) is the main 
city of north Queensland in Australia. It is 1,600 kilome- 
tres from Brisbane. Cairns is the nearest city to the Great 
Barrier Reef. Tourism is the most important industry, 
contributing about a fifth of the region's income. A ship- 
building firm, a brewery, and a naval base employ local 
people. The city provides services for the agricultural, 
pastoral, timber, and mining industries of the Atherton 
Tableland. Mills in the district send sugar to the bulk ter- 
minal in Cairns for export. The city is named after Wil- 
liam Wellington Cairns, a governor of Queensland, who 
proclaimed the site a port in 1876. 
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Cairo, the capital of Egypt, lies on the Nile River. Gezira, foreground, an island in the Nile, has 
many homes and parks. The Cairo Tower, /eft, is a city landmark. 


Cairo (pop. 6,052,836) is the capital of Egypt. It has more 
people than any other city in Africa. Cairo covers 215 
square kilometres on the Nile River in northeastern 
Egypt. For location, see Egypt (political map). Greater 
Cairo consists of two metropolitan governorates (local 
government administrative areas): Cairo, on the east 
bank of the Nile; and Giza, across the river, and the river 
islands of Gezira and Roda. The population of Greater 
Cairo is about 15,000,000. 

Cairo is part of the Nile Valley and Delta, one of the 
few parts of the country that has fertile soil and plentiful 
water. The Nile River divides into two channels just 
north of the city. Huge deserts lie east and west of the 
city. Some famous reminders of ancient Egypt, which in- 
clude pyramids and the Sphinx, stand at Giza in the de- 
sert just west of Cairo (see Pyramids; Sphinx). 

Description. Cairo is a mixture of the old and the 
new. In general, the oldest and most historic sections 
are in the eastern part of the city. The newer, more mod- 
ern areas are along the west bank of the Nile; on islands 


in the river; and on Garden City, a narrow strip of land 
along the river's east bank. During the 1900s, bridges 
were built connecting the city to the islands and the 
west bank. The bridges made urban development possi- 
ble on both sides of the Nile. Most of Cairo’s govern- 
ment buildings, foreign embassies, hotels, museums, 
and universities are in the newer parts of the city. 

Most buildings in the modern sections of Cairo were 
built in the 1900's. Their design is in the style of present- 
day American and European architecture. The newer 
areas of Cairo have many gardens, parks, public 
squares, and wide boulevards, which make these areas 
less crowded and more orderly than the older sections 
of the city. 

Cairo’s older areas offer a sharp contrast to the mod- 
ern section. They are famous for their o/d quarters— 
areas of narrow, winding streets, and buildings that are 
hundreds of years old, Outdoor shopping areas called 
bazaars or souks fill almost all the available space in 
some streets. In many of the buildings of the old sec- 


tions, open-front shops occupy the ground floor. Small 
flats take up the upper floors. The old sections are also 
known for having more than 300 mosques (Muslim 
houses of worship). Minarets (tall, slender towers) are 
important features of the mosques. Muslim officials 
called muezzins announce prayer time from the mina- 
rets five times a day. At least one minaret can be seen 
from almost any place in Cairo’s old section. 

Many of Cairo’s mosques are outstanding examples 
of Muslim architecture. Some of the most famous 
mosques and their construction dates are Ahmed Ibn 
Tulun (A.D. 870s), Al-Azhar (about 970), Sultan Hassan 
(1356-1393), Kayit Bey (about 1475), and Muhammad Ali 
(1824-1848). The mosque of Al-Azhar is also a university, 
and the Muhammad Ali mosque is part of a walled for- 
tress called the Citadel. 

Cairo’s museums house priceless treasures from 
many periods in history. The treasures in the city’s Egyp- 
tian Museum include the mummy of Ramses II and the 
gold mask and other belongings of King Tutankhamen. 
For a picture of this mask, see Tutankhamen. The Is- 
lamic Museum contains objects that date from the 600s 
to the early 1990's. 

People. The people of Cairo are called Cairenes. 
Many of them are poor, unskilled workers employed by 
factories or small shops. They live in crowded flats in 
the old quarters. Some of these people dress in long, 
flowing robes, the traditional Arab garment. However, 
most of them wear Western-style clothes made in Egypt. 
Most middle-class and wealthy Cairenes live in Garden 
City, on the islands, or in the suburbs. These people in- 
clude doctors, factory managers, government officials, 
lawyers, and teachers. They dress like Americans and 
Europeans. 

Most Cairenes are Arabs and Muslims. The Copts 
form a large Christian group in Cairo. They trace their 
origin back to the Christians who lived in Egypt before 
the Arabs arrived. Many Europeans and some Jews live 


Traditional Egyptian dress, including the galabiyah, a long 
robe, is worn by some Cairenes. Most wear Western clothing. 


The old sections of Cairo have narrow, crowded streets and 
many Muslim houses of worship called mosques, background. 


in Cairo, but their numbers have decreased greatly 
since the mid-1900s. At that time, the government took 
over most businesses and adopted policies that pro- 
moted the economic opportunities of Egyptian Muslims. 
These policies limited the opportunities of minority 
groups and foreigners. 

Schools. Most of Egypt's schools of higher learning 
are in or near Cairo. They include Ain Shams University, 
and Cairo University, the largest university in the coun- 

, Al-Azhar University, in Cairo, is the major centre for 
the study of Islam, the religion of Muslims. This univer- 
sity was founded in about 970 and ranks among the 
world’s oldest. 

Climate. Cairo has hot summers and mild winters. In 
July, the average daily high temperature is 36° C and the 
average low is 21° C. The average daily high in January is 
18° C and the average low is 8° C. During the summer, 
many families leave the city and go to seaside resorts to 
escape the heat. Others live on boats on the Nile. Cairo’s 
mild winters attract many tourists from colder places. 

Cairo receives only about 2.5 centimetres of rain a 
year. The sun shines almost every day. For more details 
on Cairo’s climate, see Egypt (Climate). 

Economy. The Cairo area is an important manufactur- 
ing centre. A factory at Helwan, south of the city, makes 
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Egypt's capital and 
Africa's largest city 
(city pop. 6,052,836). 
An important manufactur- 
ing centre. Lies along Nile 
River in fertile Nile Valley 
and Delta region. Vast de- 
serts extend both east and 
west of city. 


Crowded o/d quarters of 
city contrast with modern 
buildings, parks, wide 
boulevards of newer sec- 
tions. Bridges built in 


The Radio and TV 


Building, above, is one of 1800's and 1900's connect 
Cairo’s many modern city to islands and west 
buildings. The city offers a bank. 

fascinating mix of old and 

new. Tourism plays major role 


in citys economy. Each 
year, hundreds of thou- 
The Great Sphinx and a sands of tourists visit 


giant pyramid, /eft, are 
grand monuments of an- mosques;;museums, 


= cient Egypt. They rise in souks (marketplaces), and 
the desert at Giza, west of archaeological sites. 
Cairo. 


3100 B.C. Traditional date A.D. 639-42 Eastern Arabs 1100's Saladin, founder of 
of founding of Memphis, conquered Egypt and set up Egypt's Ayyubid dynasty, 


ancient Egypts first capital, military camp near what is began building Citadel and ex- 
which stood near site of now southern Cairo. panded Cairo’s area. 
presentdayiGairo; 969 Fatimids (North African 1250-1517 Mamelukes ruled 
2600's to 2500's B.C. Con- Shiah Arabs) conquered Egypt, built many mosques in 
struction began on Sphinx Egypt. New capital estab- Cairo, and extended city to 


and giant pyramids of Giza. lished at Cairo. present boundaries. 
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Egyptian Museum 
houses world’s most 
important collection 
of Egyptian relics, includ- 
ing mummy of Ramses II 
and gold mask of Tutan- 
khamen. 


A felucca (ancient type of 
sailboat) /eft, glides past 
Cairo's modern waterfront on 
the River Nile, the longest 


Cairo has more than 300 
river in the world. 


mosques. 


A number of ancient Cop- 
tic churches stand within 
remains of a Roman for- 
tress, part of a town called 
Babylon. Coptic Museum 
displays architectural 
items, textiles, icons and 
frescoes, manuscripts, 
and other artefacts. 


A souk, below, is a common 
sight in the older sections of 
Cairo, Shops and vendors’ 
stands jam many of the nar- 
row, winding streets. The 
spice-scented air is filled with 
the sounds of bargaining 
shoppers. 


Al-Azhar 
Mosque, below, 
is part of Al-Azhar 
University, an im- 
portant centre for 
the study of Islam. 
Founded in about 
970, the university 
is one of the 
world's oldest 
schools of higher 
learning. Al-Azhar 

“Mosque has been 
renovated many 
times. 


The mosque of Muhammad 
Ali, above, stands within a walled 
fortress called the Citadel. The 
mosque was begun by Muham- 
mad Ali, who ruled Egypt from 


1805 to 1848. 
h 2 
1517 Ottoman Turks con- 1882 Great Britain occupied 1981 On Oct. 6, Egyptian reli- 
quered Egypt. Egypt. gious militants assassinated 
1800's Many Europeans set- 1922 Tutankhamen’s tomb Lasers Anwar el-Sadat in 
tled in Cairo. Discovery ofan- discovered; thousands of ex- iro: 


quisite treasures inside. 1987 Cairo Metro, part of 
Egypts first underground rail- 
way, began to run. 


cient Egyptian treasures at- 
tracted great attention. 1953 Egypt became a repub- 
lic. 
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iron and steel. Cotton mills operate at Al Mahallah al 
Kubra, north of Cairo. Other industries in and near Cairo 
process sugar and manufacture chemicals, paper, tex- 
tiles, and other products. Many small companies and 
shops make such small items as jewellery and statues 
that are sold to tourists as souvenirs. In the 1950s, the 
government took over all but the smallest industries. 
Many industries have been returned to private owner- 
ship, But the government still owns the majority of 
Cairo’s industry. 

Tourism is a key part of Cairo’s economy. Each year, 
hundreds of thousands of people visit attractions such 
as mosques, museums, pyramids, and Great Sphinx. 

History. The ancient city of Memphis once stood 
near the site of Cairo. It was founded about 3100 B.C. as 
the first capital of ancient Egypt. In the A.D. 640s, Arabs 
from the east conquered Egypt. At the time, Egypt was a 
province of the Byzantine, or East Roman, Empire. Its 
people—descendants of the ancient Egyptians—were 
Christians. In 640, the Arab conquerors set up a large 
military camp near what is now southern Cairo. They 
later built houses, mosques, and palaces, and the camp 
became the Arab capital, Fustat (City of the Tent). 

The Fatimids (Arabs from what is now Tunisia) con- 
quered Egypt in 969. General Gohar (jewel) established a 
new capital at Cairo for al-Muizz, the Fatimid caliph 
(ruler), Gohar built up the area north of the first Arab set- 
tlement, and Cairo soon became one of the most impor- 
tant cities of the Arab world. The Fatimids founded Al- 
Azhar University, which attracted students of Islam from 
many countries. The Fatimids called their city A/ Qahira 
(The Conqueror), The name Cairo comes from A/ Qahira. 

Saladin, the founder of Egypt's Ayyubid dynasty (fam- 
ily of rulers), expanded the city and built the Citadel in 
the late 1100's. The Mamelukes, who had served the Ay- 
yubids as slave-warriors, ruled Egypt from 1250 to 1517. 
They built many of Cairo’s finest mosques and extended 
the city to its present boundaries. The Ottoman Turks 
controlled Egypt from 1517 to 1882. They allowed the 
Egyptians a large degree of self-government. 

Many of the treasures of ancient Egypt were discov- 
ered in the early 1800s. Exhibitions and lectures about 
Egypt's past aroused great interest among people in 
other countries during the 1800's. Thousands visited 
Cairo to see the wonders they had heard about. 

Many people from Europe settled in Cairo during the 
1800's, when European nations became increasingly in- 
volved in Egypt's affairs. A programme to modernize 
Cairo began in about 1865. This programme continued 
during the British rule of Egypt from 1882 to 1922 and 
during the Egyptian monarchy, from 1922 to 1952. Egypt 
became a republic in 1953. The government has done 
much to modernize Cairo, but extreme poverty still ex- 
ists in many parts of the city. 

Cairo's rapidly growing population has contributed to 
the poverty problem. The city’s population increased 
from about 375,000 in 1882 to more than 34 million in 
the 1960's and about 15 million today. This growth re- 
sulted from three causes—(1) a high birth rate, (2) tens of 
thousands of Egyptian families moving from rural areas 
to Cairo, and (3) refugees who moved from Ismailia, Port 
Said, and Suez. These cities were heavily damaged in 
fighting between Egyptian and Israeli forces along the 
Suez Canal in the late 1960's and early 1970s. In 1987, the 
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A pneumatic caisson uses compressed air to keep water out 
of an excavation site. Workers pass through an air lock to enter 
the pressurized working kamber As earth is removed, the cais- 
son sinks under the weight of concrete in its upper section. 


Cairo Metro, Egypt's first underground railway, began 
operating. Cairo’s population stabilized during the 
1980's, but the population of the surrounding urban 
areas continued to grow. In October 1992, an earth- 
quake caused many buildings in Cairo to collapse, espe- 
cially around the northern suburb of Heliopolis. More 
than 500 people were killed and thousands injured. 
Many ancient Egyptian monuments were damaged. 

See also Giza. 

Caisson, in building, is a watertight chamber used in 
the construction of building foundations, bridges, tun- 
nels, and other structures. Caissons provide an area in 
which construction crews can safely work underground 
or underwater. Caissons may also be filled with con- 
crete and become part of the finished structure. 

Most caissons have the shape of a cylinder or a box. 
The walls may be made of steel, concrete, or timber. All 
caissons are open at the bottom, where excavation (dig- 
ging) takes place. They may be open or closed on top. 
The main types of caissons are open and pneumatic. 

An open caisson has an open top and bottom. The 
bottom edges, called cutting edges, are constructed so 
they can cut into the ground. The caisson sinks deeper 
into the ground as earth is removed beneath it. 

A pneumatic caisson is closed at the top. It uses com- 
pressed air to keep water out of the working chamber 
and to provide oxygen for the workers. This type of cais- 
son consists of two sections. The lower section, where 
the workers are, has cutting edges like those of open 
caissons. Concrete is poured into the upper section. Its 
weight helps drive the caisson deeper into the ground. 
Workers and materials move in and out of the lower 
section through a shaft. Pneumatic caissons are usually 
used to support bridge piers in deep water. 

Before workers enter a pneumatic caisson, they must 
step into a large airtight chamber called an air /ock. The 
outer door is closed, and the air pressure in the air lock 
is gradually increased until it is the same as the pressure 
in the working chamber. When workers prepare to 
leave the caisson, they again pass through the air lock 
and the pressure is gradually reduced. If workers go 


through a change of pressure too quickly, they may de- 
velop bends, a painful condition also known as caisson 
disease. Bends can be fatal in some cases. 

See also Air lock; Bends. 

Caisson. See Artillery. 

Caisson disease. See Bends. 

Caithness (pop. 26,111) is a local government district 
in Highland Region, Scotland. It is the most northerly 
local government district on the mainland of Britain. 
Until 1975, Caithness was a county of Scotland. In that 
year, Scotland's local government was entirely reorgan- 
ized. 

Because of its remote position in northeastern Scot- 
land, Caithness developed little manufacturing industry. 
The two main towns, Thurso and Wick, developed as 
ports and fishing harbours. Many of Thurso’s people 
now work at the atomic power station at Dounreay, 
about 15 kilometres away. Wick is the administrative 
centre of Caithness. Outside Thurso and Wick, most 
people in the area work in farming. A factory at Lybster 
produces a local cheese known as Caithness cheese. 
Wick has a factory making Caithness glass. 

The province of Cat, or Cathanasia, which gave Caith- 
ness its name, was part of northern Pictland more than 
1,000 years ago. 

See also Bryce, David. 

Cajuns are a group of people in southern Louisiana 
and Texas, USA, who are descendants of French settlers 
called Acadians. The Acadians were from the Acadia re- 
gion of Canada, which included New Brunswick and 
Nova Scotia (see Acadia). The word Cajuns comes from 
Acadians. 

During the 1750s, British troops drove the Acadians 
away from Canada. At that time, the British and French 
were fighting the French and Indian War, a struggle for 
control of eastern North America. Many Acadians even- 
tually settled in southern Louisiana, where swamps and 
slow-moving streams called bayous cover much of the 
land. The American poet Henry Wadsworth Longfellow 
described their journey in his poem Evangeline (1847). 
The Cajuns lived in relative isolation in the bayou area. 
They continued to regard themselves as a separate peo- 
ple and maintained a unique culture that had many Aca- 
dian French characteristics. à 

Today, most Cajuns speak both English and a Frenci 
dialect that includes many words no longer used by 
other French-speaking peoples. The majority of the peo- 
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ple are Roman Catholics. Many Cajun families live by 
fishing and trapping. Others raise cattle or such crops as 
rice, sugar, and sweet potatoes. Cajun cooking is spicy 
and includes much seafood. Favourite foods include a 
thick soup called gumbo and a rice dish called jamba- 
laya. Traditional Cajun music is played by a band con- 
sisting of a fiddle, accordion, and triangle. 

Since the mid-1900s, better communication and 
transportation have put the Cajuns into closer contact 
with other people. A boom in the area's oil industry has 
brought prosperity to many families, who now live 
much like their non-Cajun neighbours. Many young Ca- 
juns do not speak French or follow Cajun customs. 
Some Cajuns worry about losing their cultural heritage 
and have led a movement to preserve it. Today, most 
pupils study the language in primary school. 


The calabash is a gourd with a hard, tough shell. It grows on, 
the calabash tree, an evergreen found in tropical America,gy* 


Calabash is a gourd that grows on a climbin; j 
the tropics. It is grown for its hard-shelled fruj 
used to make water bottles, pipes, spoons, ary 


Caithness has a rugged 
coastline which is at the ex- 
treme north of the British 
mainland. Its coast includes 
John O'Groats. 
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The caladium has beautifully coloured leaves. 


musical instruments. The calabash gourd is grown like 
marrows and pumpkins. It needs a long, warm growing 
season to mature. 

The calabash tree is an evergreen tree of tropical 
America. It bears a gourdlike fruit, much like that of the 
vine calabash. The hard, tough outer shells can be used 
as cooking pots. Calabash smoking pipes are made from 
the curved ends of this gourd. 

Scientific classification. The vine calabash belongs to the 
gourd family, Cucurbitaceae. It is Lagenaria siceraria. The cala- 
bash tree belongs to the bignonia family, Bignoniaceae. It is 
Crescentia cujete. 


See also Gourd. 
Caladium is a group of foliage plants that grow in 
tropical America. They have huge, arrow-shaped leaves 
beautifully marked in various colours and patterns. 
Thousands of varieties of caladiums are grown commer- 
cially. Caladiums grow from a tuber (a fleshy under- 
ground stem.) In temperate areas, the tubers should be 
grown indoors in rich, moist soil. When the leaves die 
down in the autumn, the tubers should be watered once 
a month. 


Scientific classification. Caladiums belong to the arum fam- 


ily, Araceae. 

Calais (pop. 76,527), a seaport in northern France, is 
closer to Ẹngland than any other city in mainland Eu- 
rope. It lies on the English Channel coast at the Strait of 
Dover,'42 kilometres southeast of Dover, England (see 
France [political map). Calais is a leading shipping cen- 


tre for trade between mainland Europe and England. It is 


also a major port for travel between the mainland and 
England. 

Calais is divided into a section centring on the port 
and a section devoted to industrial activity. The city's in- 
dustries include food processing and the manufacture 
of chemicals, electric appliances, plastics, paper, and 
textiles—especially lace. Calais is France's largest lace- 
manufacturing centre. 

Calais’ founding date is unknown. Originally a fishing 
village, it became a major port during the Middle Ages. 
Modern port facilities were installed in the 1800's. Calais 
suffered heavy damage during World War I (1914-1918) 
and World War II (1939-1945) but was rebuilt afterward. 


Calamity Jane (1852?-1903) was the nickname of Mar- 
tha Jane Canary, a famous American frontierswoman. 
There are many stories of how she got her nickname. 
According to one, she used to warn men that to offend 
her was to court calamity. 

Martha Jane was born near the town of Princeton, in 
northern Missouri, U.S.A. In 1864, she moved with her 
parents to Virginia City, Montana. They separated, and 
Martha Jane was raised there and in other mining 
camps in Wyoming and Utah. She learned to be a skilled 
horsewoman and an expert with a rifle and revolver. Be- 
cause of the roughness of the life she led, she usually 
dressed in men’s clothes. 

She became associated with the 7th Cavalry of the 
United States Army near Rawlins, Wyoming. Some writ- 
ers believe that because of her knowledge of the fron- 
tier territory she served as a scout for Lieutenant Colo- 
nel George Custer. She spent some time at Fort Bridger 
and Fort Russell in Wyoming, and also lived in Denver, 
Colorado. 

In 1875, Martha Jane went to the Black Hills of South 
Dakota. She lived in the town of Deadwood at the time 
of the gold rush, and became a heroine for helping to 
treat victims of a smallpox outbreak there in 1878. Later, 
she was married to a man named Burke, and moved to 
El Paso, Texas. 

In 1903, she returned to Deadwood. The citizens sup- 
ported her, and took up a collection to send her daugh- 
ter to school in the east. She died in 1903, and is buried 
near the grave of Wild Bill Hickok. 

See also Hickok, Wild Bill. 


Calamity Jane was an expert with a horse and rifle. 


Calceolaria is a plant 
with round or pouch- 
shaped flowers, generally 
brightly coloured. There 
are about 400 species 
growing wild in Central 
and South America. 
Smaller species are grown 
as rockery plants. Larger 
calceolarias are planted in 
flower beds or grown as 
pot plants for cool green- 
houses and conservatories. 
Many species have yellow 
flowers, splotched with 
brown, orange, or red. 

Scientific classification. Calceolarias belong to the foxglove 
family Scrophulariaceae. The genus is Calceolaria. 

Calcite is one of the most common minerals in the 
earth. It is the most stable form of calcium carbonate. Its 
chemical formula is CaCO,. Pure calcite is colourless or 
white. But calcite may occur in various other colours 
due to the presence of mineral impurities or small 
amounts of cobalt, iron, magnesium, or manganese. Cal- 
cite crystals belong to the hexagonal system (see Crys- 
tal). They can be split into perfect rhombohedrons, six- 
sided objects in which the opposite sides are parallel. 

Calcite crystals occur in many kinds of rocks. Chalk, 
limestone, and marble contain large amounts of calcite. 
Such rock formations as stalactites and stalagmites 
found in caves consist of a type of calcite called traver- 
tine. In addition, calcite acts as a cementing material to 
combine different minerals in coarse-grained sedimen- 
tary rocks (see Sedimentary rock). 

Calcite is the world’s chief source of /ime, a substance 
used in manufacturing many items including glass and 
steel (see Lime). Calcite is mixed with clayey materials to 
manufacture portland cement and with sand to make 
mortar. An extremely pure form of calcite called /ce/and 
Spar is used in such optical instruments as polarizing 
microscopes. 

See also Calcium carbonate; Chalk; Limestone; Mar- 
ble; Travertine. 

Calcium, a chemical element, is a soft, silvery-white 
metal found most widely in such rocks as chalk, lime- 
stone, and marble. Its chemical symbol is Ca. It is one of 
the most abundant metals and makes up about 34 per 
cent of the earth’s crust. It reacts readily with both oxy- 
gen and water. In nature, it occurs only in compounds— 
chiefly as calcium carbonate, calcium fluoride, and cal- 
cium sulphate. 

Calcium has an atomic number of 20 and an atomic 
weight of 40.08. It belongs to the group of elements 
called a/kaline earth metals (see Element, Chemical [Pe- 
riodic table of the elements). Calcium melts at 839° C 
and boils at 1484° C. It has a density of 1.55 grams per 
cubic centimetre at 20° C (see Density). 

Calcium and its compounds have many industrial 
uses. Pure calcium metal, used in certain kinds of alloys, 
is obtained from molten calcium chloride through a 
process called electrolysis. Various industrial processes, 
such as leather tanning and petroleum refining, involve 
calcium oxide (CaO). This compound is prepared by 
heating calcium carbonate in furnaces called kilns. Cal- 
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cium fluoride and calcium sulphate are used in making 
cement and plaster for construction work. Manufactur- 
ers use other calcium compounds in a wide variety of 
products ranging from fertilizer to paint. 

Calcium is essential to all living things, especially 
human beings and other animals. It is vital for the 
growth and maintenance of the bones and teeth, and it 
helps the blood to clot and the muscles to contract. A 
daily diet that includes green vegetables, milk, and milk 
products supplies enough calcium for the human body's 
normal needs. 

Sir Humphry Davy, a British chemist, first isolated cal- 
cium as a pure metal in 1808. However, the ancient 
Egyptians, Greeks, and Romans knew about calcium 
compounds and used them to make mortar. 

See also Calcite; Calcium carbide; Calcium carbon- 
ate; Lime; Limestone; Nutrition (tables). 
Calcium-channel blocker is any of a group of 
drugs used to treat various disorders of the heart and 
blood vessels. Calcium-channel blockers increase blood 
flow to the heart and reduce blood pressure. They play 
an important role in the treatment of some cases of an- 
gina pectoris—chest pains caused by inadequate oxygen 
supply to the heart. Calcium-channel blockers are also 
effective in treating high blood pressure, heart arrhyth- 
mia (irregularity of the heart rate) and migraine. 

Calcium-channel blockers act by preventing the entry 
of calcium into the muscle cells of the heart and blood 
vessels. Calcium must enter muscle cells for the muscles 
to contract (see Muscle [How muscles are stimulated). 
By interfering with the contractility of blood vessels, cal- 
cium-channel blockers cause blood vessels to dilate (ex- 
pand). Many cases of angina pectoris result from spasms 
of the coronary arteries. Such spasms keep blood—and 
the oxygen it carries—from reaching the heart. Calcium- 
channel blockers help prevent spasms by dilating—and 
thus relaxing—coronary blood vessels. In addition, by di- 
lating other blood vessels in the body, calcium-channel 
blockers reduce blood pressure. The reduction in pres- 
sure lessens the heart's workload and so lessens its 
need for oxygen. 

Calcium-channel blockers differ in their effects. One 
drug in this group may be ineffective against a condition 
which can be treated by one of the other calcium- 
channel blockers. 

See also Angina Pectoris. 4 
Calcium carbide is a hard, brittle, crystalline com- 
pound made of calcium and carbon. Its chemical for- 
mula is CaC,. Calcium carbide is used in industry to 
make acetylene, a gas used in welding or cutting metal. 
It is also the source of calcium cyanamide, which is used 
in the making of fertilizer. 

Calcium carbide is produced by heating lime and 
coke in an electric furnace at a temperature of 2800° C. 
This method was discovered in 1892 by T. L. Willson, an 
American chemist. 

See also Acetylene. 

Calcium carbonate is a white, crystalline mineral. 
The chemical formula of calcium carbonate is CaCO,, It 
is widely distributed in nature and is the main ingredi- 
ent in limestone, marble, coral, calcite, and chalk. In 
caves, ground waters deposit calcium carbonate over a 
time to form stalactites and stalagmites. Calcium carbon- 
ate is an ingredient of some toothpastes and tooth- 
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A desk-top calculator is used in many offices and homes to 
solve a variety of mathematical problems. 


powders. It is also used in some medicines to reduce 
acidity in the stomach. 

Calcium carbonate dissolves only slightly in pure 
water but forms calcium bicarbonate if carbon dioxide 
is present. 

See also Calcite; Chalk; Salt, Chemical. 

Calculator is a device that adds, subtracts, multiplies, 
and divides with accuracy and speed. Businesses use 
calculators for keeping accounts and working out taxes. 
Engineers and scientists rely on them to solve compli- 
cated mathematical problems. Statisticians compute av- 
erages and find percentages with calculators. Other 
people, use calculators for various arithmetic tasks. 

Today, almost all calculators are e/ectronic calcula- 
tors. They perform calculations automatically by the use 
of miniature electronic circuits. Besides adding, sub- 
tracting, multiplying, and dividing, many electronic cal- 
culators perform more complicated functions, such as 
extracting square roots and cube roots. Many models 
also contain a memory in which numbers and instruc- 
tions for solving problems can be stored for future use. 


A handheld calculator flashes the answer to many kinds of 
mathematical problems. Most of these tiny calculators can per- 
form a wide range of both simple and complicated functions. 


Manufacturers produce both desk-top electronic cal- 
culators and handheld models. The handheld model, or 
pocket calculator, has become popular with travelling 
business people and with the general public because of 
its convenience. This calculator is not only portable, but 
it can also do calculations for such tasks as schoolwork 
and balancing accounts. Some pocket calculators can be 
used to solve advanced engineering and scientific prob- 
lems. 

Electronic calculators have different ways of record- 
ing and presenting information. Some models, called 
display calculators, show entries and results instantly in 
a small display window. Most pocket calculators are of 
this type. Other models, called printing calculators, pro- 
vide printed tapes that show the numbers involved in 
problems and the results. The tapes allow an operator to 
check if the problems were correctly fed into the calcu- 
lator. They also provide a permanent record of the re- 
sults, Most of these calculators are desk-top models, but 
some handheld calculators provide tapes. Print/display 
calculators provide both a display and a tape output. 

One type of electronic calculator can handle compli- 
cated, multistep tasks similar to those done by personal 
computers. Such a calculator is called a programmable 
calculator. It carries out difficult tasks by using numbers 
and programs, sets of instructions that tell the calculator 
what jobs to perform with the numbers. After the in- 
structions are programmed into the calculator, it can au- 
tomatically perform the steps necessary to solve certain 
kinds of problems. Most models have several memories 
in which different programs can be stored for repeated 
use. Programmable calculators are available in both 
desk-top and pocket-sized models and have either a dis- 
play or both a display and tape output. 

Adding machines are sometimes called mechanical 
calculators. These machines were widely used before 
the development of electronic calculators (see Adding 
machine). 

Calculus is one of the most important branches of 
mathematics. Students usually learn it in college after 
they have mastered algebra, plane geometry, trigonom- 
etry, and analytic geometry. The word calculus comes 
from Latin and means pebble. People once used peb- 
bles to solve problems in mathematics. Mathematicians 
sometimes call calculus the calculus to distinguish it 
from other methods of computation. 

Calculus deals with changing quantities. For example, 
imagine an aeroplane travelling at a constant speed of 
1,000 kilometres an hour. It covers 1,000 kilometres in 
one hour, 2,000 kilometres in two hours, and 3,500 kilo- 
metres in 3} hours. From algebra you can derive the fol- 
lowing formula to give the distance (d) in kilometres that 
the aeroplane travels in t hours: d=1,000¢. But suppose 
that the aeroplane does not travel at a constant speed 
because of wind conditions and other factors. Then it is 
no longer a problem in algebra to predict how far the 
aeroplane will go in a given period of time. It becomes å 
problem to be computed by calculus. 

Calculus has two main branches—differential calculus 
and integral calculus. The central problem of differential 
calculus is to find the rate at which a known, but vary- 
ing, quantity changes. /ntegral calculus has just the re- 
verse problem. It tries to find a quantity knowing the 
rate at which it is changing. 

bat 


For example, imagine a man cruising in a spaceship 
near the surface of a planet with no atmosphere. Be- 
cause of gravitational pull, a ball dropped from the 
spaceship will fall toward the planet. With his instru- 
ments, the spaceman determines the formula d=7t? for 
the distance (d) in metres the ball falls from rest in t sec- 
onds. He notes that the ball falls 7 metres in one second, 
28 metres in two seconds, and 700 metres in 10 seconds. 
The ball is not falling at a constant speed. 

But the spaceman wants to know the speed of the ball 
at any instant. Using differential calculus he derives the 
formula s=14t for the ball’s speed (s) in metres per sec- 
ond ż seconds after it is dropped. Thus, the ball has a 
speed of 14 metres per second after one second, 28 me- 
tres per second after two seconds, and 140 metres per 
second after 10 seconds. From the formula s=14t, the 
spaceman again uses differential calculus to show that 
the ball has a constant acceleration of 14 metres per sec- 
ond per second, written 14 (m/s)/s. That is, in each sec- 
ond the speed of the ball increases 14 metres per sec- 
ond (14 m/s). 

If the spaceman had known that the acceleration of 
the ball due to the gravitational pull of the planet was 14 
(m/s)/s, then he could have used integral calculus to 
show that s= 147 is the formula for the speed of the ball 
and d=7¢? is the formula for the distance the ball falls. 


The importance of calculus 


Since the development of calculus in the 1600's, math- 
ematics has grown by leaps and bounds. Calculus intro- 
duced new methods into mathematics that stimulated 
much of this growth. 

Physics, many other branches of science, and all 
branches of engineering use calculus to develop theo- 
ries and to solve practical problems. For example, an 
aeroplane designer uses principles from aerodynamics, 
a branch of physics, to help design an aeroplane wing. 
Mathematical equations help find how the wing will 
react under various conditions. Calculus gives the de- 
signer the means to derive the equations from the prin- 
ciples of aerodynamics. 


Differential calculus 


Functions. Calculus deals with functions. A function 
resembles a formula and every formula defines a func- 
tion. To a mathematician, a function (f) is a correspond- 
ence that associates with each number t some number 
f(t), read “fof t” For example, the formula d=7f? associ- 
ates with each number f some number d. If we use fto 
label this function, then f(=7t?. Thus, f(1)=7X17=7, 
£(2)=7 x 2?=28, f(10)=7 X 10?=700. 

Rate of change of a function is the concern of dif- 
ferential calculus. If f (a) and f(b) are two values of the 
function f, then f(b)—f (a) equals the change in f brought 
about by the change from a to b in the number at which 
fis evaluated. The average rate of change of f between 
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For example, in the function f (t=7t?, the change in f 
from t=2 to t=10 equals f(10)—f(2)}=700—28=672. The 
average rate of change of f between 2 and 10is + 

£(10)—F (2) 
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In the problem about the ball dropped from the 
spaceship, f(10)—f(2) is the distance a ball falls in a pe- 
riod of 8 seconds starting 2 seconds after the ball is re- 
leased. Thus, the ball falls 672 metres in this period. In 
an example such as this where fis time and f (t) is dis- 
tance, scientists call the rate of change of f speed. Ac- 
cording to the calculations above, the average speed of 
the ball in the given period of 8 seconds is 84 m/s. 

Limits. Suppose a jet aeroplane makes a flight in 
which its average speed is 1,100 kilometres an hour. 
Also suppose that you wanted to know the speed of the 
aeroplane at any instant during its flight. You could not 
find this out by merely knowing the average speed of 
the jet. You would need other calculations. 

Similarly, knowing the average rate of change of a 
function during some interval tells little about the rate of 
change of the function at any instant or the instanta- 
neous rate of change. However, the idea of limit allows 
us to find the instantaneous rate of change of a function. 
This is a key idea in differential calculus. 

Consider the formula d=7t? for the distance the ball 
falls near the planet in the situation already described. 
The average speed, s (t), of the ball between 2 seconds 
and t seconds after it is dropped is given by the follow- 
ing: 

fit) —£ (2) 
t-2 


The following table of values gives the average speed of 
the ball over a time interval from 2 to t as the values of t 
get closer and closer to 2. 


7t?—7X2? 


7(t+2) m/s. 


4 


t | 4] 3] 2.5] 21] 2.01| 2.001 
35| 31.5 | 28.7 | 28.07 | 28.007 


s(t) 


What is the average speed of the ball, sít), close to when 
tis close to 2? From the table, we can clearly see that 
the answer is 28. In calculus, we would say that the limit 
of s/t) as t approaches 2 is 28 m/sec. That is, the closer 
that t comes to 2, the closer the average speed comes to 
28 m/sec. The instantaneous speed of the ball 2 seconds 
after it is released is 28 m/sec. In calculus, the fact that 
the instantaneous speed of the ball at t=2 is 28 m/sec. is 
written limit s//=28 m/s. 
2 

In general, the instantaneous rate of change of a func- 

tion fat the number a is defined as follows: 
limit fix)—fla) 
x»a x-a 

Derivatives. The instantaneous rate of change of a 
function is so important that mathematicians have given 
it the special name derivative. One of the most common 
symbols for the derivative of the function fat a is f' (a), 
which is read “f prime of a." Other notations for the de- 
rivative are D, fand df/dx. If we let y=f W, then the nota- 
tion dy/dx is used. The derivative is defined as follows: 

flal= uimit id= fal 

All calculus books contain rules for finding deriva- 
tives of common functions. One of the most useful r 
tells how to find the derivative of a power function, 
as f /=cx", where c is a constant. In this kind of fu 
tion, f dd=cnxe-). 
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This is the rule the spaceman followed to find the 
speed of the falling ball. From f//=7t? he found that 
f (}=7X2t'=14t. Therefore, s=14t is the formula for 
the balls speed at any time, t seconds, after it starts fall- 


ing. 
Integral calculus 


In physics, work is measured by the formula W=Fd, 
where Wis the work done in newton-metres, F is a con- 
stant force, and d is the distance through which the 
force acts. If a constant force of 50 newtons is needed to 
push a box 20 metres across a room, then the work 
done is 20X50, or 1,000 newton-metres. But if the force 
varies as the box is pushed, then the formula W=Fd 
does not apply. You could not use the formula if the box 
was pushed with an ever-increasing force. But you 
could find the work done by using integral calculus. In- 
tegral calculus also solves many geometrical problems. 
It is used to find the area of a region with a curved 
boundary. Finding such areas is basic to integral calcu- 
lus because it helps solve many problems, including 
finding the work done by a variable force. 

Finding areas. The curve BC shown below is part of 
a parabola, a shape found in the reflectors of car head- 
lights and the mirrors used in telescopes. 
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Suppose we want to find the area of the region BCD 
which has one curved side BC One way of finding the 
approximate area of BCD is to plot it on graph paper of 
different dimensions as shown in these graphs. 


Bb 


In the graph on the left, suppose that the lines are 1 
centimetre apart and each square has an area of 1 
square centimetre. In the graph on the right, the lines 
are 4 centimetre apart and each square has an area of} 
square centimetre. In the bottom graph, the lines are 4 
centimetre apart and each square has an area of 75 
square centimetre. 

In the left-hand graph, BCD contains three squares 
with some area left over. Thus, BCD has an area of at 
least 3 square centimetre. 

In the right-hand graph, BCD contains 16 squares with 
some space left over. Since each square in this graph 
has an area of } square centimetre, BCD has an area of 
at least 4 square centimetres. 

In the bottom graph, you can count 74 small squares, 
each of which has an area of +4 square centimetre. Thus, 
BCD has an area of at least 4 square centimetres. If you 
kept plotting BCD on graph paper with smaller and 
smaller squares, you could get a closer approximation 
to its actual area. 

A slightly different way of approximating the area of 
BCD is shown below: 


C D 


Divide the line segment CD into eight equal parts, each 
4 centimetre long. In the original parabola, it can be 
shown geometrically that any point on the parabola 8C 
is A centimetres above the line CD at any point x cen- 
timetres from C. Using this fact, we find that the eight 
rectangles drawn in BCD have heights of 0, 3, 4. %1, 
#, 2, and 4 centimetres. The sum of the areas of these 


eight is given by the following: 
S=OXL+HBXEFEXEHAXEFIXEFBXEFEX IF 


4X 4=#=4} square centimetres 


Thus, by using this method of dividing the area into rec- 
tangles, we can show that the area of BCD must be more 
than 42 square centimetres. 

If we divide the segment CD into n equal parts, where 
nisa positive whole number, each part has a length 


of 4 centimetres. If we draw n rectangles in BCD just as 


we did above for n=8, the sum, 5, , of the areas of the 7 
rectangles is given by the following: 


=oxé 44 13 (8h 4 12? 4 
S, o4 +f) x! + (8) xta (4 xt + 


dots indicate that some of the 


RG 


terms might have been left out. For example, if n=100, 
95 more terms should be included. 
16 8,8 

You can show by algebra that $,= sai +y 
As n gets larger and larger, the last two terms of this 
equation get smaller and smaller. Therefore, mathemati- 
cians say that the limit of 5, as n approaches infinity (+) 
is 48. They write this: 

limit 
ee 
Since S, is getting closer and closer to the area of BCD 
as n gets larger and larger, then the limit of $, as n ap- 
proaches infinity is the exact area of BCD. That is, the 
area of BCD is 1, or 54 square centimetres. 

We can use this information to find the area of BCA. 
We know that the square BDCA has an area of 16 square 
centimetres. Therefore, the region BCA has an area of 
16— 4 square centimetres, or 32 square centimetres. 

The definite integral. A method similar to that used 
in the last example can be used to find the area of a 
more general region such as ABDC shown in the dia- 
gram below. 


iz 


The area of the region ABDC may be approximated by 
drawing rectangles in it as we did for the parabola. We 
divide the segment CD into four equal parts by the 
points Xo, X; Xy Xy X, The height of each rectangle is de- 
fined by the function f (x), which is the height of the 
curve x units from C. So the heights of the four rectan- 
gles are fix,), fx), fixy), fix). Therefore, if we draw four 
rectangles with equal bases, the sum of their areas is 
given by the following equation: 


S =fix JOx+ flax flxJAx+ fix jAx 
In this equation, Ax (spoken “delta x’) equals g , the 
length of each base. 


If we divide segment CD into n equal parts by the 
Points xy Xy,- . ., X,, and if we draw n rectangles in re- 
gion ABDC, the sum, S,, of the areas of the n rectangles 
is given by the following equation: ~ on 
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S =flx JOx+ fixJOx+... +fix,JOx 
d 
Again, Ax=" , or the length of each base. 


You can see that S, is an approximation of the area of 
ABDC As n gets larger and larger, S, becomes closer 
and closer to the actual area of ABDC The actual area @ 
is the limit of S, as n approaches infinity: 

a=limit S, 
noo 
In words, 4 is the number that S, is approaching as we 
divide segment CD into more and more parts, thereby 
making n larger and larger and Ax smaller and smaller. 

The limit of $, as n approaches infinity is called the 
definite integral of the function f from 0 to d. It is written 
with a stretched-out 5 as follows: 

d 
fixldx 
0 


The fundamental theorem of calculus. Given any 
function f, defined between the numbers a and b where 
ais less than b, we can divide the segment between a 
and b into n equal parts and form the sum S, as just 
shown. The limit of S, as n approaches infinity is called 
the definite integral of ffrom a to b and is written: 

b 
flxidx 
a 


The integral and the derivative of a function are re- 
lated by the fundamental theorem of calculus, which 
states that 


b 
fixldx=glb)— gla) 
a 
where g is any function whose derivative is the function 


For example, if f (x)= 4x is the height function of the 
parabola we have been studying, then the function g de- 
fined by gix/= -4x has fas its derivative. This is because 
9 W=43K= 4x2=f (x), By the fundamental theorem of 
calculus: 


4 
[eae pe-p 
0 

This is the area of region BCD under the parabola. 


History 


The first ideas of calculus began with the great Greek 
mathematician Archimedes. Archimedes found many 
geometrical formulas, such as those for the volume and 
surface area of a sphere. He used methods that fore- 
shadowed those used today in integral calculus. 

In the 1500's and 1600's, many mathematicians worked 
on problems that called for calculus. Then Sir Isaac 
Newton and Baron von Leibniz discovered the funda- 
mental theorem of calculus. They worked independently 
of one another. For this discovery, they are called the 
founders of calculus. " 

See also Leibniz, Gottfried W.; Mathematics (History); 
Newton, Sir Isaac. 
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Calcutta, the largest city in eastern India, stands on the east bank of the Hooghly River. A new sus- 
pension bridge, completed in the 1990s, connects central Calcutta to Howrah, the western part of 


the city. 


Calcutta (pop. 4,399,819; met. area pop. 10,916,272) is 
the capital of the Indian state of West Bengal. It is the 
main city of eastern India. 

Its name in Bengali, the main local language, is 
Kalikata. Scholars are not certain of the meaning of the 
name. Some experts say it comes from a word meaning 
ground of the goddess Kali. But others have suggested it 
could come from words meaning canal, or lime and 
burnt shell, or a flat area. 

Calcutta was the capital of India during the British oc- 
cupation from the 1700s to the early 1900s. It is still im- 
portant as India's chief port for trade with Southeast and 
East Asia. It is also the gateway to the most heavily popu- 
lated part of northeastern India. The city has some of the 
most crowded living conditions in the world. 

The main city of Calcutta lies on the east bank of the 
Hooghly River, a branch of the Ganges (or Ganga) River. 
It is located 154 kilometres upstream from the Bay of 
Bengal. For location, see India (political map). 

Calcutta is 104 square kilometres in area. The city 
proper is surrounded by a vast metropolitan area that is 
five times larger in area and extends across the Hooghly 
River to include the west bank settlement of Howrah. 
Howrah is connected to Calcutta by two bridges, each 
with a main span of about 460 metres. 


The city 


Calcutta was built on low-lying swampland. Its high- 
est point is less than 10 metres above sea level. Early vis- 


itors to Calcutta condemned it as unhealthy, mosquito- 
ridden, and ill-drained. The miseries of overcrowding 
and the annual summer monsoons still cause great dis- 
comfort. Air pollution from factories, vehicles, and coal- 
burning power stations has worsened the city's already 
unhealthy living conditions. 

Much of the city has grown haphazardly. City plan- 
ners have drained the Salt Lake area on the northeastern 
edge of the city for building work. In the central Chow- 
ringhee area, old buildings have given way to skyscrap- 
ers and multistorey hotels and shops. There are blocks 
of flats in the southern part of the city. In the centre of 
Calcutta is the Maidan, a large park occupying 5 square 
kilometres. 

Buildings. Many imposing structures still stand as 
monuments to British rule in India. They include the Raj 
Bhavan, the official residence of the governor of the 
state of West Bengal, which was modelled on Kedleston 
Hall, a great house in Derbyshire, in the United King- 
dom. The Writers’ Building, a civil service headquarters, 
and the High Court are fine buildings in the Gothic style. 
The General Post Office and the Town Hall are built in 
neoclassical style. 

The Victoria Memorial, built between 1906 and 1921, 
is a huge structure in the Renaissance style, faced with 
white marble. It seeks to mingle classical, Western, and 
Mughal influences. The memorial contains Queen Victo- 
ria’s piano and writing desk and a fine collection of por- 
traits of Anglo-Indian leaders. Another interesting struc- 


ture is the Ochterlony Monument, a granite column 46 
metres high. 

People. Calcutta is overcrowded, with a population 
density of 42,000 people per square kilometre. There is 
an acute housing shortage. A third of the city’s popula- 
tion lives in slums, in areas known as bustees. The slum 
dwellings are constructed from scraps of metal or 
wood. Tens of thousands of people sleep in the streets 
because they have no shelter. 

Many of Calcutta's poor are married men who left 
their families in poor villages in West Bengal and the 
neighbouring states of Bihar and Orissa and migrated to 
the city to find employment. Many of them remain un- 
employed once they arrive. Much of the city still has no 
proper sewerage system. Many of the poor people who 
live in Calcutta risk disease by washing in and drinking 
unfiltered water supplied for street cleaning. The electri- 
city supply is also inadequate for the city’s needs. Al- 
though there are more than 40 hospitals and a large 
number of doctors, Calcutta's medical facilities are over- 
stretched. 

Calcutta also has some extremely rich people. 
Wealthy citizens live near the centre of Calcutta in pleas- 
ant neighbourhoods with wide streets and modern 
houses. The finest residential area is just east of the Mai- 
dan. This part of Calcutta includes exclusive clubs, two 
golf courses, two racecourses, a stadium, and one of the 
oldest cricket grounds in the world. 

Education and cultural life. Calcutta has three uni- 
versities: the University of Calcutta, founded in 1857, 
which has over 150 affiliated colleges; Jadavpur Univer- 
sity; and the Rabindra Bharati University, which special- 
izes in the humanities and performing arts. There are 
also research institutions, such as the Indian Statistical 
Institute and the All-India Institute of Hygiene and Public 
Health, 

Only about a third of Calcutta's adult population can 
read and write. Many poor children are unable to go to 
school. One-quarter of children aged 6 to 10 and one- 
third of the children aged 11 to 13 are undereducated. 


Living conditions in Calcutta are overcrowded in many areas, 
Such as the slums of Howrah in the western part of the city. 
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Major cultural organizations include the Asiatic Soci- 
ety of Bengal, the Academy of Fine Arts, and an Acad- 
emy of Art and Culture founded by the Birla family, own- 
ers of a great industrial empire. The Indian Museum, 
famous for its archaeology, natural history, and coin col- 
lections, is the oldest in India. Calcutta also has a zoo 
covering 20 hectares, and a botanical garden with 
40,000 species of plants. 

Calcutta has produced many poets, writers, and art- 
ists. The local people say that every third person is a 
poet. Calcutta was the home of Rabindranath Tagore, 
the first Asian writer to win the Nobel Prize for litera- 
ture. The talented film director, Satyajit Ray, was born in 
Calcutta. The city has film studios at Tollygunge and has 
one of the oldest symphony orchestras in Asia. 

Religion and language. About 80 per cent of Calcut- 
ta's population are Hindus. The main language is Ben- 
gali. But the city is so immense that its religious and lin- 
guistic minorities are extremely large. They speak about 
60 different languages. Muslims and Christians are the 
largest religious minorities, But there are also Sikhs, 
Jains, and Buddhists. The languages of Hindi, Urdu, 
Oriya, Tamil, and Punjabi are widely spoken. There are 
quite large communities of Bangladeshis, Afghans, Ne- 
palis, Chinese, Burmese, Armenians, Iranians, and Euro- 
peans. 

Economy. Calcutta was founded as a merchants’ city. 
Two-fifths of its workers are employed in distribution 
and selling. Its port handles one-tenth of India’s foreign 
trade and is the region's key shipping centre. One-third 
of the foreign banks in India are located in Calcutta. The 
city also has a major stock exchange, the main head- 
quarters of the Indian Chamber of Commerce, an impor- 
tant branch of the Life Insurance Corporation of India, 
and many government offices. Calcutta's lively political 
and cultural life provides many jobs in printing, publish- 
ing, recreation, and entertainment. 

Industry. Calcutta's single most important industry is 
the processing of jute. The city is the world’s largest 
manufacturing centre for this fibre, which is used to 


Industries in Calcutta include the processing of jute, which is 
used to make sacks and various other type of covering. 


make sacks and various types of covering. The jute is 
grown in the area surrounding Calcutta. The city’s other 
industries include engineering, food processing, and 
the manufacture of a wide range of consumer and in- 
dustrial goods. Besides jute, the surrounding region 
also produces tea. Mining companies produce coal, 
iron, manganese, and petroleum. Unemployment is still 
a major problem. It is highest among young people hop- 
ing for clerical, white-collar jobs. 

Transportation. Calcutta's transportation system is 
under extremely heavy pressure. Every day, commuters 
travel in from the suburbs and from Howrah in trams 
and buses. The Rabindra Setu Bridge, usually known as 
the Howrah Bridge, links Calcutta to Howrah. It carries 
two tram tracks and eight lanes of road traffic. A second 


The Writers’ Building, used 
by the Indian Civil Service, is 

a fine structure in the Gothic 

style of architecture. 


Kidderpore Docks is an im- 
portant shipping centre for all 
India. Calcutta handles 10 per 
cent of India’s overseas trade, 


bridge now connects Calcutta to Howrah. There is only 
one major urban motorway, extending from Calcutta to 
the international airport at Dum Dum. The Grand Trunk 
Road runs from Howrah to Kashmir. Other national mo- 
torways link Calcutta with western India and with the 
Bangladesh border. Howrah and Sealdah are Calcutta's 
vital rail terminals. 

Government. As the state capital of West Bengal, 
Calcutta is the home of the governor of West Bengal 
and the site of its state Legislative Assembly, civil serv- 
ice, and High Court. The city also houses a number of 
national institutions, including the National Library, 
which is the largest library in India, the Geological Sur- 
vey, and the Meteorological Department. A 100-member 
municipal corporation controls local administration, It 
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The Victoria Memorial dominates the City of Calcutta's waterfront. It dates from the period 1906- 
1921 and was built in the Renaissance style, faced with white marble. 


elects a mayor and committees and also supervises the 
commissioner, who coordinates its public services. 


History 


Before the British arrived in India during the 1600's, 
Murshidabad was the main city in the region and Cal- 
Cutta was a village. It first became a trading centre in 
1690, when Job Charnock, an agent of the East India 
Company (a major British trading organization), won 
Permission from Mughal officials to set up a commer- 
cial base there. During a local rebellion in 1696, the Brit- 
ish built Fort William to protect their trading post. 
Around their stronghold they cleared away the jungle 
from an area that later became the Maidan. 

In 1717, the British purchased the right to trade with- 
out paying local taxes. Commerce soon flourished, and 
Calcutta grew rapidly during the 1700s. In 1756, Siraj- 
ud-Dowlah, the nawab (local ruler), seized the fort. In 
1757, Robert Clive recaptured the city for the British and 
went on to defeat the forces of the nawab at Plassey. 
Fort William was rebuilt on its present site. 

In 1772, Calcutta replaced Murshidabad as the capital 
of British India. In the 1800s, it continued to grow in size 


and population. By 1900, it was second only to London 
as the largest city in the British Empire. 

Calcutta's trade expanded rapidly following the British 
takeover of northern India and the abolition of internal 
customs duties in 1835. The construction of a railway 
network and the completion of the Grand Trunk Road to 
Peshawar also helped trade. Calcutta became a major 
commercial centre. 

Calcutta's importance declined during the 1900's. Dur- 
ing World War II (1939-1945), Japanese air raids dam- 
aged the docks and caused many casualties. In 1946, 
Hindus and Muslims clashed in serious riots. In 1947, 
Hindu refugees flooded in from Muslim Pakistan and 
added to the overcrowding. After independence, Bom- 
bay overtook Calcutta as India's main commercial cen- 
tre. 

Further waves of refugees arrived in 1964 and 1965 
and in 1971 and 1972 as a result of wars between India 
and Pakistan. In the early 1980's, poor Bangladeshi mi- 
grants fled to the city. These arrivals put a further strain 
on the city's already overtaxed public services. 

See also East India Company; India; India, History of; 
West Bengal. 
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Caldecott, Randolph 
(1846-1886), was a British il- 
lustrator of children’s 
books. He became known 
for his lively scenes of the 
British countryside and his 
humorous portrayals of the 
people who lived there. 
Caldecott is considered the 
originator of children’s pic- 
ture books. 

Caldecott was born in 
Chester, England. He 
began drawing pictures of 
animals at an early age. He 
first won fame for illustrating Washington Irving's Old 
Christmas (1875). From 1878 to 1886, he produced two 
picture books a year at Christmas with Edmund Evans, a 
British engraver and printer. They included The Mad 
Dog (1879), Three Jovial Huntsmen (1880), Sing a Song of 
Sixpence (1880), The Queen of Hearts (1881), The Milk- 
maid (1882), Hey Diddle Diddle (1882), and A Frog He 
Would A-Wooing Go (1883). In them, he made bold use 
of reds and greens. The Caldecott Medal, the American 
Library Association's annual award for the best picture 
book of the year, is named after him. 

See also Literature for children (The rise of illustra- 
tion; picture: Great illustrators of the 1800s); Caldecott 
Medal. 

Caldecott Medal is an annual American award for the 
most distinguished picture book for children published 
during the previous year. It was the first award recogniz- 
ing the work of the illustrator of a book. 

The award is limited to artists who are U.S. citizens or 
residents, and whose work was published within the 
past year. The book must be the artist's original creation. 
If two artists worked on it, the award is given to both. 
The artist does not have to write the story. The pictures, 
rather than the text, should be the heart of the book. 

Frederic G. Melcher, coeditor of Publishers’ Weekly 
magazine and founder of Children’s Book Week, estab- 
lished the medal. Caldecott, after whom the award was 
named, was a British illustrator of children’s books. 

See also Caldecott, Randolph; Newbery Medal. 
Calder, Alexander (1898-1976), was one of the first 
American sculptors of international significance, and 
one of the best-known American artists of the 1900's. 
Calder became famous for his witty and elegant sculp- 
tures called mobiles. The works received this name be- 
cause they actually move when pushed by air currents. 
Earlier sculptors had given movement to sculpture by 
using motors or clockworks. Calder's mobiles are deli- 
cately suspended abstract constructions of sheet metal 
parts and wires. 

Calder was born in Philadelphia. His father and grand- 
father were sculptors, and his mother was a painter. Cal- 
der received an engineering degree from the Stevens 
Institute of Technology in 1919. He then studied painting 
at the Art Students League in New York City, and moved 
to Paris in 1926. Calder divided his time between Paris 
and New York until 1933, when he established his first 
American studio in Roxbury, Connecticut. 

The early work of Calder in Paris included wooden 
toys, miniature circuses, and wire sculptures. In 1932, he 


Detail of a self-portrait sketch in sepia 
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Alexander Calder became famous for his delicate and playful 
metal sculpture. He created both mobiles (moving sculpture) 
and stabiles (stationary sculpture). 


began constructing mobiles, a term invented by artist 
Marcel Duchamp. Calder also started to build stabiles, a 
name first used by his friend and fellow artist Jean Arp. 
Stabiles resemble mobiles except that they do not move. 
Calder later created works that are combinations of the 
elements of both mobiles and stabiles. See Mobile. 

Calder's works have been exhibited in many coun- 
tries, including major displays of his work in New York 
City at the Museum of Modern Art in 1964 and 1965, and 
at the Whitney Museum of Art in 1976. Some of his 
many important public sculptures can be seen in such 
places as UNESCO headquarters in Paris, a United Na- 
tions agency, Lincoln Center for the Performing Arts in 
New York City, and the Festival of Two Worlds in Spo- 
leto, Italy. 

Calder's sculpture Red Petals appears in the Sculp- 
ture article. He also created many lithographs. 
Caldera. See Crater; Volcano (Composite volcanoes; 
picture: A shield volcano). 

Calderdale (pop. 187,300) is a local government dis- 
trict in West Yorkshire, England, administered from the 
town of Halifax. The district is known for its textile manu- 
facturing. Factories in Halifax also produce machine 
tools and confectionery. Industries in the town of Brig- 
house include chemicals, electronics, and engineering. 
Other towns include Elland, Hebden Bridge, Heptons- 
tall, Ripponden, and Todmorden. Hill farming is the 
main rural industry. The Pennine Hills run through the 
ae providing some good scenery. See also York- 
shire. 


Calderón de la Barca, Pedro (1600-1681), was a 
Spanish playwright, and the last great writer of Spain's 
Golden Age. Calderón wrote about 200 plays, including 
more than 70 autos sacramentales (religious plays on the 
theme of the Eucharist). Calderón dealt with traditional 
Spanish moral and religious attitudes, rather than with 
original ideas. He filled his plays with symbolism and 
elaborate figures of speech. Life Is a Dream (1635), his 
best-known play, explores the mysteries of human des- 
tiny and the conflict between free will and predestina- 
tion. Calderón also wrote tragedies based on the Span- 
ish honour code, including The Surgeon of His Honour 
(1635), and “cloak-and-sword" plays of intrigue. 

Calderón was born in Madrid. As a young soldier in 
France and Italy, he was a rowdy character. Later, he re- 
ceived a thorough university education in law, logic, 
and theology. He became a priest at the age of 50. 

See also Drama (The Golden Age of Spanish drama); 
Spanish literature (The 1600's). 

Calderone, Mary Steichen (1904- _), an Ameri- 
can doctor, won fame for her efforts to promote sex ed- 
ucation in schools. She helped establish the Sex Infor- 
mation and Education Council of the United States 
(SIECUS) in 1964 and became its executive director. 
SIECUS provides advice and information about sex edu- 
cation to counsellors, doctors, religious groups, and 
schools, The council also publishes books and study 
guides. 

Calderone was born in New York City and earned an 
MD. at the University of Rochester in 1939. She and her 
husband, also a doctor, worked in the field of public 
health. Calderone formerly served as doctor to the state 
schools in Great Neck, New York. From 1953 to 1964, she 
was medical director of the Planned Parenthood Federa- 
tion of America. She became convinced that a thorough 
understanding of sex would help people handle their 
sexual problems responsibly and achieve better health 
and greater happiness. 

Caldwell, Erskine (1903-1987), was an American au- 
thor best known for the sensationalism of his novels 
about rural life in the Southern United States. His most 
famous works portray the impact of changing cultural 
and economic conditions on poverty-stricken white ten- 
ant farmers, Caldwell wrote about men and women re- 
duced to the basic hungers of life and starved of the sat- 
isfaction of these hungers. His emphasis on sex and 
violence, even when combined with humour, was con- 
demned by some people as sentimental and by others 
as immoral. 

Caldwell wrote more than 50 books. He first became 
famous with Tobacco Road (1932), which features his 
best-known character, Jeeter Lester. Tobacco Road was 
adapted into a play in 1933 that ran for more than seven 
years on Broadway. Caldwell's next novel, God's Little 
Acre (1933), increased his fame. His other novels include 
Georgia Boy (1943) and The Sure Hand of God (1947). His 
Complete Stories appeared in 1953. His nonfiction in- 
cludes two volumes of autobiography, Call It Experience 
(1951) and With All My Might (1987), Caldwell was born 
in White Oak, Georgia. 

See also American literature. 

Caledonia is the ancient Roman name for northern 
Scotland. It later became a poetic name for all Scotland. 
The Roman general Gnaeus Julius Agricola invaded Cal- 
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The Caledonian Canal cuts through the heart of Scotland, 
forming a short route between the east and west coasts. 


edonia in A.D. 83. The first Caledonians were the Picts. 
But the Caledonians of early English history were Picts 
and Scots. Their raids forced the Britons to seek the 
help of the Angles and the Saxons. : 

See also Scotland. 

Caledonian Canal is a system of canals and locks 
linking the freshwater /ochs (lakes) that lie in Glen Mor, 
Scotland. The canal runs from Loch Linnhe in the south- 
west across Highland Region through Lochs Lochy, 
Oich, and Ness to Inverness Firth in the northeast. It is 
about 100 kilometres long. There are 35 kilometres of 
man-made canals and 29 locks. The canal is 32 metres 
above sea level at its greatest height. The series of 8 
locks connecting Loch Lochy with the sea is known as 
Neptune's Staircase. The canal was begun by Thomas 
Telford in 1805 and finally completed in 1847. Today, it is 
used mainly by inshore fishing vessels and pleasure 
boats. 

See also Telford, Thomas. 

Calendar is a system of measuring and recording the 
passage of time. A major scientific advance was made 
when people realized that nature furnishes a regular se- 
quence of seasons. The seasons governed their lives, 
determined their needs, and controlled the supply of 
their natural foods. They needed a calendar so they 
could prepare for winter before it came. 

Before the invention of the clock, people had to rely 
on nature's timekeepers—the sun, the moon, and the 
stars. The daily apparent rotation of the sun provided 
the simplest and most obvious unit, the solar day. The 
seasons roughly indicated the length of another simple 
unit, the solar year. Early people were not aware of the 
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fundamental cause of the seasons, the earth's revolution 
around the sun. But it was easy to see the changing po- 
sition and shape of the moon. As a result, most ancient 
calendars used the interval between successive full 
moons, the lunar month, as an intermediate measure of 
time. The month bridged the gap between the solar day 
and the solar year. 

The lunar month, we now know, is about 29} days 
long. Twelve such months amount to about 354 days. 
This interval is almost 11 days shorter than the true solar 
year which has 365 days, 5 hours, 48 minutes, and 46 
seconds. But a year of 13 lunar months would amount to 
about 383} days, and would be more than 183 days 
longer than the solar year. The 13-month calendar is 
even less suited than the 12-month calendar to measure 
the year. This discrepancy explains the confusion that 
has existed in the calendar for thousands of years. Peo- 
ple have no accurate way to keep both the lunar and 
solar calendars exactly in step. 


The calendar today 


Most people in the Western World use the Gregorian 
calendar, worked out in the 1580's by Pope Gregory XIII. 
It has 12 months, 11 of them with 30 or 31 days. The 
other month, February, normally has 28 days. Every 
fourth year, called a /eap year, it has 29 days. But even 
this calendar is not quite exact enough. In century years 
that cannot be divided by 400, such as 1700, 1800, and 
1900, the extra day in February must be dropped. The 
cenm year 1600 was a leap year, and the year 2000 will 

e one. 


Detail from an illuminated manuscript, The Hours of the Virgin (1515); Pierpont Morgan Library, New York City 


In 1972, the /eap second was introduced into calendar 
keeping. In 1958, the second was given a new atomic 
definition. However, this new definition produced a dif- 
ferent number of total seconds in a year from year to 
year, due to irregularities in the earth's rotation rate. 
Thus, it is occasionally necessary to add or subtract a 
leap second to keep the time shown on clocks in step 
with time based on astronomical observations. 

Our calendar is supposed to be based on the year 
Jesus Christ was born. Dates before that year are listed 
as B.C, or before Christ. Dates after that year are listed 
as A.D., or anno Domini (in the year of our Lord). Non- 
Christians often write B.C.E, for before Christian era, 
and CE, for Christian era. See B.C; A.D.; Christian era. 

The church calendar is regulated partly by the sun 
and partly by the moon. /mmovable feasts include 
Christmas and such feasts as the Nativity of the Blessed 
Virgin. They are based on the solar calendar. Such days 
as Ash Wednesday, Palm Sunday, and Easter are called 
movable feasts, because their dates vary from year to 
year, according to the phases of the moon. 

The Hebrew calendar, according to tradition, was 
supposed to have started with the Creation, at a moment 
3,760 years and 3 months before the beginning of the 
Christian era. To find the year in the Hebrew calendar, 
we must add 3,760 to the date in the Gregorian calendar. 
The year 2000 in the Gregorian calendar is the year 5760 
according to the Hebrew calendar. But this system will 
not work to the exact month, because the Hebrew year 
begins in the autumn, rather than in midwinter. During 
the winter of 2000-2001, the Hebrew year is 5761. 
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A Flemish calendar from the 1500's shows the month of September illustrated with a farming scene. 


The Hebrew year is based on the moon, and normally 
consists of 12 months. These months are Tishri, Hesh- 
van, Kislev, Tebet, Shebat, Adar, Nisan, lyar, Sivan, Tam- 
muz, Ab, and Elul. The months are alternately 30 and 29 
days long. Seven times during every 19-year period, an 
embolismic or extra 29-day month, called Veadar, is in- 
serted between Adar and Nisan. At the same time, Adar 
is given 30 days instead of 29. 

The Islamic calendar begins with Muhammad's 
flight from Mecca to Medina. This flight, called the He- 
gira, took place in A.D. 622 by the Gregorian calendar. 
The year is much shorter than the solar year, with only 
354 days. As a result, the Islamic New Year moves back- 
ward through the seasons. It moves completely back- 
ward in a course of 324 years. The Islamic calendar di- 
vides time into cycles 30 years long. During each cycle, 
19 years have the regular 354 days, and 11 years have an 
extra day each, 

The Islamic year is based on the moon, and has 12 
months, alternately 30 and 29 days long. These months 
are Muharram, Safar, Rabi I, Rabi Il, Jumada I, Jumada Il, 
Rajab, Shaban, Ramadan, Shawwal, Zulkadah, and Zul- 
hijjah. The extra day in leap years goes to the month of 
Zulhijjah. 

__ The Chinese calendar begins in 2637 B.C, the year 
in which the legendary Emperor Huangdi supposedly 
invented it. This calendar designates years in cycles of 
60. For example, 2000 is the 17th year in the 78th cycle. 
The years in each cycle are designated by a word com- 
bination formed from two series of terms, one of which 
involves the name of any 12 animals. These animals, in 
the order they appear in the cycle, are the rat, ox, tiger, 
hare, dragon, snake, horse, sheep, monkey, rooster, 
dog, and pig. The appropriate animal name is assigned 
to each year. The year 2000 in the Chinese calendar is 
the year of the dragon. 

The Chinese year is based on the moon and generally 
consists of 12 months. Each month begins at new moon 
and has 29 or 30 days. An extra month is added to a year 
seven times during a 19-year period so that the calendar 
and the seasons stay roughly in step. The year starts at 
the second new moon after the beginning of winter. 
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The Javanese calendar, /eft, 
is divided into 30 wukus 
(weeks). Each wuku has seven 
days. 


History 


Ancient calendars usually represented some sort of 
compromise between the lunar and solar years, with 
some years of 12 months and some of 13. 

The Babylonians, who lived in the southern part of 
the valley of the Tigris and Euphrates rivers, developed 
a calendar that represented many primitive procedures. 
They intercalated, or added, an extra month to their 
years at irregular intervals. When the royal astrologers 
discovered that the calendar had run badly out of step, 
they decreed an intercalary month. A calendar com- 
posed of alternate 29-day and 30-day months keeps 
roughly in step with the 354-day lunar year. To coordi- 
nate this calendar with the solar year, the Babylonians 
intercalated an extra month three times in a cycle of 
eight years, But even this did not compensate with suffi- 
cient accuracy for the accumulated differences, and the 
Babylonian calendar was quite confused. 

The Egyptians were probably the first to adopt a 
mainly solar calendar. They noted that the Dog Star, Sir- 
ius, reappeared in the eastern sky just before sunrise 
after several months of invisibility. They also discovered 
that the annual flood of the Nile River came soon after 
Sirius reappeared. They used this event to fix their cal- 
endar, and came to recognize a year of 365 days, made 
up of 12 months each 30 days long, and an extra five 
days added at the end. But they did not allow for the 
extra fourth of a day, and their calendar drifted into 
error. According to the famed Egyptologist J. H. 
Breasted, the earliest date known in the Egyptian calen- 
dar corresponds to 4236 B.C. in terms of our present 
system. 

The Romans apparently borrowed their first calendar 
from the Greeks. The earliest known Roman calendar 
consisted of 10 months and a year of 304 days. The Ro- 
mans seem to have ignored the remaining 60 days, 
which fell in the middle of winter. The 10 months were 
called Martius, Aprilis, Maius, Junius, Quintilis, Sextilis, 
September, October, November, and December. Romu- 
lus, the legendary first ruler of Rome, is supposed to 
have introduced this calendar in about 738 B.C. 
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According to tradition, the Roman ruler Numa Pom- 
bilius added January and February to the calendar. This 
made the Roman year 355 days long. To make the calen- 
dar correspond approximately to the solar year, Numa 
also ordered the addition every other year of a month 
called Mercedinus, of 22 or 23 days. Mercedinus was in- 
serted after February 23 or 24, and the last days of Feb- 
ruary were moved to the end of Mercedinus. 

The Julian calendar. By the time of Julius Caesar, the 
accumulated error caused by the incorrect length of the 
Roman year—and by the occasional failure to add extra 
days at the proper times—had made the calendar about 
three months ahead of the seasons. Winter occurred in 
September, and autumn came in the month now called 
July. In 46 B.C., acting on the advice of the astronomer 
Sosigenes, Caesar ordered the Romans to disregard the 
moon in calculating their calendars. He divided the year 
into 12 months of 31 and 30 days alternately, except for 
February, which had only 29 days. Every fourth year, it 
would have 30 days. He also moved the beginning of the 
year from March 1 to January 1. To realign the calendar 
with the seasons, Caesar ruled that the year we know as 
46 B.C. should have 445 days. The Romans called it the 
year of confusion. 

The Romans renamed Quintilis to honour Julius Cae- 
sar, giving us July. Sextilis was renamed August by the 
Roman Senate to honour the emperor Augustus. Augus- 
tus moved a day from February to August. 


A perpetual calendar will show the day of the week for any 
year desired. This calendar begins with 1753, the year after 
Great Britain adopted the present calendar. The calendar is easy 
to use. The letters after each year in the Table of Years (on the 
opposite page) refer to the first column of the Table of Months 
(next to if. The figures given for each month in the Table of 


The Julian calendar was widely used for more than 
1,500 years. It provided for a year that lasted 3654 days. 
But it was actually about 11 minutes and 14 seconds 
longer than the solar year. This difference led to a grad- 
ual change in the dates on which the seasons began. By 
1580, the spring equinox fell on March 11. 

The Gregorian calendar was designed to correct 
the errors of the Julian calendar. In 1582, on the advice 
of astronomers, Pope Gregory XIII corrected the differ- 
ence between sun and calendar by ordering 10 days 
dropped from October, the month with fewest Roman 
Catholic holy days. The day that would have been Oct. 5, 
1582, became October 15. This procedure restored the 
next equinox to its proper date. To correct the Julian cal- 
endar's error regularly, the pope decreed that February 
would have an extra day in century years that could be 
divided by 400, such as 1600 and 2000, but not in others, 
such as 1700, 1800, and 1900. 

In the Gregorian calendar the difference between the 
calendar and solar years is only about 26 seconds. This 
will increase by 0.53 second every hundred years, be- 
cause the solar year is gradually growing shorter. 

The Roman Catholic nations of Europe adopted the 
Gregorian calendar almost immediately. Various Ger- 
man states kept the Julian calendar until 1700. Great Brit- 
ain and the American Colonies changed to the Grego- 
rian calendar in 1752. Russia did not adopt it until 1918, 
and Turkey changed to it in 1927. 


Months refer to one of the seven columns in the Table of Days 
(below). For example, to find out which day of the week Christ- 
mas fell in 1900, look for 1900 in the Table of Years. The letter a 
follows. Look for a in the Table of Months, and, under Decem- 
ber, you will find the number 6. In the Table of Days, column 6 
shows that the 25th, Christmas Day, fell on Tuesday in 1900. 


1 2 3 4 5 6 7 
Monday 1 |Tuesday 1|Wednesday 1 |Thursday 1 |Friday 1 | Saturday 1|Sunday 1 
Tuesday 2|Wednesday 2 |Thursday 2|Friday 2| Saturday 2|Sunday 2|Monday 2 
Wednesday 3 |Thursday 3| Friday 3) Saturday 3 | Sunday 3|Monday 3 |Tuesday 3 
Thursday 4 |Friday 4 | Saturday 4|Sunday 4|Monday 4|Tuesday 4|Wednesday 4 
Friday 5| Saturday 5| Sunday 5|Monday 5| Tuesday 5|Wednesday 5| Thursday 5 
Saturday 6| Sunday 6 | Monday 6 |Tuesday 6|Wednesday 6 | Thursday 6| Friday 6 
Sunday 7|Monday 7|Tuesday 7|Wednesday 7 |Thursday 7 |Friday 7 | Saturday 7 
Monday 8| Tuesday 8|Wednesday 8 |Thursday 8 | Friday 8| Saturday 8 | Sunday 8 
Tuesday 9|Wednesday 9 [|Thursday 9|Friday 9 | Saturday 9 | Sunday 9|Monday 9 
Wednesday _10| Thursday 10|Friday 10} Saturday 10| Sunday 10| Monday 10| Tuesday 10 
Thursday 11|Friday 11 | Saturday 11|Sunday 11 | Monday 11 | Tuesday 11|Wednesday 11 
Friday 12| Saturday 12|Sunday 12|Monday 12 |Tuesday 12|Wednesday 12 |Thursday 12 
Saturday 13 | Sunday 13 [Monday 13 |Tuesday 13|Wednesday 13 |Thursday 13 | Friday 13 
Sunday 14|Monday 14| Tuesday 14|Wednesday 14 |Thursday 14| Friday 14 | Saturday 14 
Monday 15 |Tuesday 15|Wednesday 15 |Thursday 15 |Friday 15 | Saturday 15|Sunday 15 
Tuesday 16|Wednesday 16 | Thursday 16|Friday 16 | Saturday 16 | Sunday 16 |Monday 16 
Wednesday 17 |Thursday 17|Friday 17| Saturday 17|Sunday 17|Monday 17| Tuesday 17 
Thursday 18 | Friday 18 | Saturday 18 | Sunday 18 |Monday 18 |Tuesday 18|Wednesday 18 
Friday 19 | Saturday 19 | Sunday 19| Monday 19 |Tuesday 19|Wednesday 19 |Thursday 19 
Saturday 20| Sunday 20|Monday 20 |Tuesday 20|Wednesday 20 |Thursday 20|Friday 20 
Sunday 21 |Monday 21 |Tuesday 21|Wednesday 21 |Thursday 21 |Friday 21 | Saturday 21 
Monday 22 |Tuesday 22|Wednesday 22 |Thursday 22 |Friday 22 | Saturday 22 | Sunday 22 
Tuesday 23|Wednesday 23 |Thursday 23 | Friday 23 | Saturday 23 | Sunday 23 | Monday 23 
Wednesday 24 |Thursday 24 | Friday 24 | Saturday 24 | Sunday 24 | Monday 24 |Tuesday 24 
Thursday 25 | Friday 25 | Saturday 25| Sunday 25 | Monday 25|Tuesday 25|Wednesday 25 
Friday 26 | Saturday 26 | Sunday 26 | Monday 26 |Tuesday 26|Wednesday 26 |Thursday 26 
Saturday 27 | Sunday 27 |Monday 27 |Tuesday 27 |Wednesday 27 |Thursday 27 |Friday 27 
Sunday 28 | Monday 28 |Tuesday 28|Wednesday 28 |Thursday 28 |Friday 28 | Saturday 28 
Monday 29 |Tuesday 29|Wednesday 29 |Thursday 29 | Friday 29 | Saturday 29 | Sunday 29 
Tuesday 30|Wednesday 30|Thursday 30| Friday 30| Saturday 30|Sunday 30|Monday 30 
Wednesday 31 |Thursday 31 | Friday 31 | Saturday 31 |Sunday 31 |Monday 31 |Tuesday 31 


Calendar reform would simplify the present calen- 
dar. Three proposed calendars have received consider- 
able support. In each, months and years would begin on 
the same day of the week and different months would 
have the same or nearly the same number of days. The 
Thirteen-Month Calendar would provide 13 months ex- 
actly four weeks long. The extra month, So/, would 
come before July. A year day placed at the end of the 
year would belong to no week or month. Every four 
years, a leap-year day would be added just before July 1. 
The World Calendar and The Perpetual Calendar differ 
from each other slightly. But both calendars would have 
12 months of 30 or 31 days, a year day at the end of each 
year, and a leap-year day before July 1 every four years. 

Related articles in World Book include: 


Day Maya Season 
Equinox Month Time 
Hegira Moon Week 
Leap year Olympiad Year 


Calendar stone. See Aztec (Arts and crafts). 
Calendering. See Paper (Sheet formation; picture: 
How paper is made); Plastics (Making plastics products; 
picture: How plastics products are made); Rubber 
(Shaping); Textile (Finishing the fabric). 
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Calendula is a group of herbs of the daisy family. 
Most kinds grow in the temperate zone from the Canary 


Calendulas are common garden flowers in temperate regions 
around the world. The flowers have yellow or orange petals. 
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Years 1753 to 2030 S/E/ Ele eij/ Dag] zig 
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1786g 1821a 1856k 1891d 1926e 1961g 1996h eaae 
1787a 1822b 1857d 1892n 1927f 1962a 1997c 

1753a 1788k 1823c 1858e 1893g 1928q 1963b 1998d 

1754b 1789d 1824m 1859f 1894a 1929b 19641 1999e ylaolsl7 

1755c 1790e 1825f 1860q 1895b 1930c 1965e 2000p 

1756m 1791f 1826g 1861b 1896! 1931d 1966f 200la TSA A 

1757f 1792q 1827a 1862c 1897e 1932n 1967g 2002b ji 

1758g 1793b 1828k 1863d 1898f 1933g 1968h 2003c ara 

1759a 1794c 1829d 1864n 18999 1934a 1969c 2004m 2ļl4l7l2 

1760k 1795d 1830e 1865g 1900a 1935b 1970d 2005f j 

1761d 1796n 1831f 1866a 1901b 19361 1971e 20069 adas y ia 

1762e 1797g 1832q 1867b 1902c 1937e 1972p 2007a 

1763f 1798a 1833b 18681 1903d 1938f 1973a 2008k cma 

1764q 1799b 1834c 1869e 1904n 1939g 1974b 2009d 4 \6 24 

1765b 1800c 1835d 1870f 1905g 1940h 1975c 2010e 

1766c 1801d 1836n 1871g 1906a 1941c 1976m 2011f BAA SNS 

1767d 1802e 1837g 1872h 1907b 1942d 1977f 2012q 

1768n 1803f 1838a 1873c 19081 1943e 1978g 2013b 

1769g 1804q 1839b 1874d 1909e 1944p 1979a 2014c Taaah Salen 

1770a 1805b 18041 1875e 1910f 1945a 1980k 2015d 

1771b 1806c 1841e 1876p 1911g 1946b 1981d 2016n ARAE 

17721 1807d 1842f 1877a 1912h 1947c 1982e 2017g 

1773e 1808n 1843g 1878b 1913c 1948m 1983f 2018a 

1774f 1809g 1844h 1879c 1914d 1949f 1984q 2019b Bah 2 ye 

1775g 1810a 1845c 1880m 1915e 1950g 1985b 20201 

1776h 1811b 1846d 1881f 1916p 1951a 1986c 202le 3/5) 1/3 

1777c 18211 1847e 1882g 1917a 1952k 1987d 2022f 

1778d 1813e 1848p 1883a 1918b 1953d 1988n 20239 

1779e 1814f 1849a 1884k 1919c 1954e 1989g 2024h 4)6|)2)4 

1780p 1815g 1850b 1885d 1920m 1955f 1990a 2025c 

1781a 1816h 1851c 1886e 1921f 1956q 1991b 2026d 5/7) 3/5 

1782b 1817c 1852m 1887f 1922g 1957b 19921 2027e sa 

1783c 1818d 1853f 1888q 1923a 1958c 1993e 2028p Eat] 

1784m 1819e 1854g 1889b 1924k 1959d 1994f 2029a i 

1785f 1820p 1855a 1890c 1925d 1960n 1995g 2030b 
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Yosemite National Park lies in the Sierra Nevada in east- 
central California. Several national parks preserve the natural 
beauty of the state’s scenic mountains, valleys, lakes, and forests. 


Islands to Asia Minor. Calendulas grow from 30 to 60 
centimetres high. The leaves lie one above another on 
the stem. The flower heads have yellow or orange rays 
of petals. 

Some calendulas, such as the pot marigold, are fa- 
vourite annual garden flowers in many parts of the 
world. Gardeners usually grow them from seeds. The 
calendula is the flower-of-the-month for October. In 
Shakespeare's time, the calendula blossom was used in 
cooking to flavour soups and stews. 

Scientific classification. Calendulas belong to the daisy 
family, Compositae (Asteraceae). The pot marigold is Calendula 
officinalis. 

Calf, in anatomy. See Leg. 

Calf. See Cattle; Elephant; Whale. 

Calgary is the oil centre of Canada and the largest city 
in the province of Alberta. It lies in the eastern foothills 

of the Canadian Rocky Mountains. Most Calgarians are 

of European descent, though Indians make up about 

1 per cent of the city’s population. 

Calgary has over 940 industrial plants, manufacturing 
such products as chemicals, fertilizer, plastics, and sul- 
phur. There are two daily newspapers, three television 
stations, and about 15 radio stations. 

Calico is a cotton fabric of plain weave. It is related to 
chintz and percale and, like them, is usually printed on 
rotary presses. The name calico comes from Calicut, 
India, where calico originated. Calico was originally a 
fine cloth, but today it is a coarse fabric. 

California is a state on the West Coast of the United 
States. It has more people than any other U.S. state. Four 
of the largest cities in the country are in California—Los 
Angeles, San Diego, San Francisco, and San Jose. Los 


Fantasy Castle is one of the many attractions for visitors to Dis- 
neyland in Anaheim, in southern California. 


Angeles is California's largest city. Sacramento is the 
state capital. 

California has abundant natural resources and a stra- 
tegic location for international trade. These factors help 
make it the most productive state in the U.S. in manufac- 
turing and agriculture. 

Land. The Klamath Mountains area in the northwest- 
ern corner of California includes several small, forest- 
covered ranges broken by deep canyons. The area also 
has several valleys that are suitable for farming. 3 

The Coast Ranges extend southward along the Pacific 
Coast from the Klamath Mountains to Santa Barbara 
County. Livestock ranches, orchards, vineyards, and 
market gardens dot the beautiful valleys that separate 
the ranges. An important feature of the region is the San 
Andreas Fault. Movements along this fault (break in the 
earth's crust) cause earthquakes. 

The Central Valley, sometimes called the Great Valley, 
lies between the Coast Ranges and the Sierra Nevada. It 
has two major river systems—the Sacramento in the 
north and the San Joaquin in the south. This fertile valley 
forms the largest and most important farming area west 
of the Rocky Mountains. 

The Cascade Mountains extend northward from the 
Central Valley. The Sierra Nevada, east of the Central 
Valley, forms a massive rock wall. Rushing mountain riv- 
ers have cut deep canyons in the western part of the Si- 
erra. Yosemite Valley is the most outstanding of these 
canyons. 

The Basin and Range Region lies northeast and south- 
east of the Sierra Nevada. Much of the northern section 
is a lava plateau. In southern California, much of the re- 
gion is a wasteland. The Mojave Desert covers a large 


area between the southern Sierra and the Colorado 
River. The Colorado Desert lies to the south. Death 
Valley—the lowest point in North America—also lies in 
the Basin and Range Region. 

Southern California has many wide, sandy beaches. 
The California coast has two great natural harbours— 
San Francisco and San Diego bays. The small, rocky Far- 
allon Islands rise from the ocean about 50 kilometres 
west of San Francisco. 

The Colorado River forms the border between south- 
ern California and Arizona, U.S.A. Yosemite National Park 
in California has several of the highest waterfalls in 
North America. Ribbon Falls (491 metres) is the highest 
on the continent. California has about 8,000 lakes. 

Economy. Service industries account for about three- 
fourths of California's gross state product—the total 
value of goods and services produced annually. The 
service industries receive much income from the tour- 
ists who visit the state each year. Community, social, and 
personal services employ more people than any other 
industry in California. 

Many large research firms operate in the San Jose 
and Los Angeles areas. Hollywood is the world’s leading 
centre of the film industry and Disneyland, in Anaheim, 
is one of the world’s largest amusement parks. 

Much of California's wholesale and retail trade, a 
major service industry, involves the distribution and 
selling of food products, motor vehicles and parts, and 
petroleum products. 

Los Angeles and San Francisco are two of the nation’s 
leading centres of other important service industries—fi- 
nance, insurance, and property. Major U.S. banks are 
headquartered in both cities. 

Most of the goods manufactured in California are 
products of modern science and engineering. They in- 
clude aeroplanes, computers, missiles, scientific instru- 
ments, and television equipment. The Los Angeles area 
produces a greater value of manufactured goods than 
any other region of the United States. The San Jose area 
is the country's leading production centre for comput- 
ing equipment. 

The wide range of climate and of soil and water con- 
ditions allows California farmers to grow more than 200 
different crops. Most Californian farms are highly spe- 
cialized. Cotton is California's leading crop. The state's 
leading livestock products are milk and beef cattle. 


California is a state on the West Coast of the United States. Its 
nickname is the Golden State. 
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California leads the U.S.A. in the production of fruit 
and nuts, cut flowers, potted flowering plants, ornamen- 
tal shrubs and trees, and flower seeds and bulbs. The 
state is a major producer of indoor foliage plants and 
seedlings. 

California produces a greater variety of minerals than 
any other state. Petroleum and natural gas are Califor- 
nia's most valuable mining products. Most of the oil and 
gas wells are in the southern part of the San Joaquin 
Valley and along the coast near Long Beach, Los Ange- 
les, and Santa Barbara. 

California mines yield all of the boron that is pro- 
duced in the United States. California is also the leading 
U.S. producer of diatomite, sand and gravel, sodium 
compounds, and tungsten. 

California is a leading state in commercial fishing. It 
has the largest tuna catch in the U.S.A. 

History. As many as 300,000 Indians lived in the Cali- 
fornia region before white people arrived. There were 
many tribes, and they spoke different languages. 

Juan Rodriguez Cabrillo, a Portuguese explorer em- 
ployed by Spain, in 1542 was the first European to see 
the coast of California. Beginning in 1697, the Spaniards 
established missions and other settlements in Baja 
(lower) California, the Mexican peninsula south of pres- 
ent-day California. In 1776, a group of Spanish settlers 
arrived at the site of what is now San Francisco. 

Franciscan friars of the Roman Catholic Church 
played an important part in the Spanish settlement of 
California. By 1823, the Franciscans had built a chain of 
21 missions. The mission property was later sold to pri- 
vate citizens. 

California became a province of Mexico in 1822, after 
Mexico won its independence from Spain. The United 
States and Mexico went to war in 1846. After the U.S.A. 
won the war in 1848, California became part of the 
United States. Gold was discovered in California the 
same year, and thousands of people poured in from all 
parts of the world to stake claims. 

California became a state of the U.S.A. in 1850. Thou- 
sands of settlers went west after the American Civil War 
ended in 1865. In 1869, the first transcontinental railway 
system linked Sacramento with the eastern United 
States. 

From 1870 to 1889, depression caused widespread 
unemployment and bank failures. Many unemployed 
workers blamed their troubles on Chinese labourers, 


Facts in brief 
Population: 29,839,250. 


. Area: 411,049 km?. 


Climate: Average July temperature—24° C. Average January 
temperature—7° C. 

Elevation: Highest—Mount Whitney, 4,418 m. Lowest—Death 
Valley, 86 m. below sea level. 

Largest cities: Los Angeles, San Diego, San Francisco, San 
Jose. 

Chief products: Agricu/ture—milk, beef cattle, greenhouse and 
nursery products, cotton, grapes, hay, tomatoes. 
Manufacturing—electrical equipment, transportation equip- 
ment, machinery, food products. Mining—petroleum, natural 


gas. 
Origin of name: Mythical Spanish treasure island. 
Nickname: The Golden State. (Suggests gold fields, brilliant 
sunshine, and golden grass of autumn.) 
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who were willing to work for low wages. Anti-Chinese 
riots took place in Los Angeles in 1871 and in San Fran- 
cisco in 1877. During the 1880s, a great publicity cam- 
paign brought thousands of people to California. 

In 1906, the terrible San Francisco earthquake de- 
stroyed about 28,000 buildings and killed at least 3,000 
people. However, the city was soon rebuilt. In October 
1989 a severe earthquake there caused the deaths of 62 
people and a loss of about U.S. $6 billion in property 
damage. In 1994, another earthquake hit Los Angeles, 
killing more than 50 people and causing extensive prop- 
erty damage. 

During the early 1900s, California grew rapidly in 
population and in the development of natural resources. 
In 1914, the completion of the Panama Canal shortened 
the important sea route between California and the East. 
Numerous factories were established in California after 
the United States entered World War | in 1917. 

California's population grew tremendously after 
World War Il (1939-1945). This boosted its economy, but 
it also created problems, Smog became a serious prob- 
lem in Los Angeles and other cities. Controlling and dis- 
tributing water resources has also remained one of Cali- 
fornia's biggest problems. Despite a system of canals, 
dams, and reservoirs, water conservation is still an im- 
portant concern. 

Like many other U.S. states, California has had racial 
problems. In 1965, rioting broke out in Watts, a black 
section of Los Angeles. In 1992, riots broke out in Los 
Angeles after four white policemen were acquitted of 
assaulting a black motorist, even though a bystander 
had videotaped the assault. Racial tensions then spread 
to several U.S. cities. A federal jury later convicted two 
of the officers of violating the motorist's civil rights. 

See also Los Angeles; San Francisco; San Diego. 
Californium is an artificially produced radioactive 
chemical element. Its chemical symbol is Cf and its 
atomic number is 98. There are 18 known isotopes of 
californium. Its most stable isotope has a mass number 
of 251 and a half-life of 900 years. The isotope with the 
mass number 252 decays partially by nuclear fission, 
emitting neutrons and high amounts of energy. Because 
of this property, it is used in industry and medicine. 

Californium was named after the University of Califor- 
nia in Berkeley, U.S.A., where it was discovered in 1950. 
Four United States scientists—Stanley Thompson, Ken- 
neth Street, Jr., Albert Ghiorso, and Glenn Seaborg—first 
produced californium by bombarding the element cu- 
rium with helium /ons (electrically charged atoms). Even 
though californium is artificially produced, scientists 
have studied its chemical properties and know many of 
its compounds. 

See also Element, Chemical; Fission; Radioactivity. 
Caligula (A.D. 12-41) was a Roman emperor. He was 
the great-grandson of the emperor Augustus, and the 
son of Germanicus and Agrippina the Elder. He was 
born Gaius Caesar Augustus Germanicus. As a child, he 
wore military boots, and his father's soldiers nicknamed 
him Caligula (Little Boot). When Caligula was 20, he was 
adopted by the Roman emperor Tiberius. Caligula be- 
came emperor when Tiberius died in A.D. 37. 

At first, Caligula was popular, but it soon became ap- 
parent that he was insane. He spent money on foolish 
projects, banished many people, and murdered many 


others. Caligula claimed to be all the gods at once, and 
ordered a statue of himself set up in the Jewish Temple 
in Jerusalem. This caused riots among the Jews. Caligula 
claimed he had defeated the British and Germans, but 
he had not fought them. He also said he had defeated 
the god Neptune. Caligula was murdered after he in- 
sulted the army and threatened to kill the members of 
the Roman Senate. 

Caliph. See Muslims (The first caliphs); Religion 
(Islam). 

Calking. See Caulking. 

Calla is a flowerlike herb with a white, yellow, or pink 
leaf shaped like a funnel or bell. The large, beautiful leaf 
is often mistaken for the flower. But the real flowers are 
tiny blossoms inside the flowerlike leaf. The marsh calla 


The calla has a large white, yellow, or pink leaf often mistaken 
for the flower. The true flowers are inside the leaf. 


or water arum of Europe and North America has heart- 
shaped leaves about 5 centimetres long. It is closely re- 
lated to the jack-in-the-pulpit. The marsh calla grows 
wild in marshy places. The plant is also cultivated as a 
crop along the edges of ponds. In Lapland, the people 
grind up the root of the marsh calla to make flour. They 
use this flour to make bread. 

The most common tropical calla comes from the 
banks of the River Nile in Egypt. It is called ca//a lily, Ethi- 
opian lily, or common calla. The plant has a 25- 
centimetre white leaf. The calla lily causes a burning irri- 
tation to the mouth and stomach if eaten. 

Scientific classification. The calla is‘in the arum family, Ar- 
aceae. The common calla is Zantedeschia aethiopica. The 
golden calla is Z. elliottiana. The water arum is Calla palustris. 

See also Arum; Jack-in-the-pulpit. 

Callaghan, Jim (1912-__), was the prime minister of 
the United Kingdom from 1976 to 1979. He succeeded 
Harold Wilson as Labour Party leader and prime minis- 
ter after Wilson resigned. Callaghan’s period in office 
was marked by rising inflation, and a long series of in- 
dustrial disputes and strikes. Callaghan and the Labour 
Party were defeated by the Conservatives, led by 
Margaret Thatcher, at a general election in May 1979. 


Callaghan resigned as La- 
bour leader in 1980. He 
was one of very few British 
politicians to have held the 
four important government 
offices: prime minister, 
chancellor of the excheq- 
uer, foreign secretary, and 
home secretary. 

Leonard James Calla- 
ghan, usually called Jim 
Callaghan, was born and 
educated in Portsmouth, 
southern England. In 1929, 
he joined the Inland Reve- 
nue as a tax officer. He joined the Labour Party in 1931 
and, in 1936, became assistant secretary of the Inland 
Revenue Staff Federation. During World War II (1939- 
1945), he served in the Royal Navy. 

Callaghan was elected to the House of Commons as a 
Labour member in 1945. He won the Welsh constituency 
of Cardiff, South, and retained a seat in Cardiff for the 
next 11 general elections. He held minor posts in the 
Ministry of Transport and the Admiralty in the Labour 
government of 1945 to 1951. 

When Labour returned to power, in 1964, Callaghan 
was appointed chancellor of the exchequer. He resigned 
in 1967 after the devaluation of the British pound. From 
1967 to 1970, Callaghan was in charge of the Home Of- 
fice, where he directed British policy in Northern Ire- 
land at a time of violent sectarian strife. In 1969, he over- 
saw the abolition in Britain of capital punishment. 

When the Labour Party regained office in 1974, Calla- 
ghan was appointed foreign secretary. He played an im- 
portant diplomatic role in achieving a ceasefire in Cy- 
prus, after the Turkish military invasion of 1974. After 
succeeding Harold Wilson as prime minister in 1976, 
Callaghan appealed to British society for moderation. 
But he was unable to assure the middle-classes that the 
influence of the union movement in politics would be 
curbed, Callaghan also failed to halt a series of strikes 
which disrupted the country’s welfare services. As prime 
minister, he presided over the modernization of Britain's 
nuclear weaponry. He supported the American leader- 
ship of the North Atlantic Treaty Organization. 

The labour disputes reached a peak late in 1978. Cal- 
laghan’s popularity remained high, but he chose to 
delay a general election until the final date of May 1979. 
The Conservative Party, led by Margaret Thatcher, de- 
feated the Labour Party. Callaghan resigned as prime 
minister in May 1979. He gave up the Labour Party lead- 
ership a year later and was succeeded by Michael Foot. 
Callaghan retired from the House of Commons in 1985. 
He became Lord Callaghan in 1987. 

Callaghan published an account of Northern Ireland, 
A House Divided (1973), and an autobiography, Time & 
Chance (1987). 

Callao (pop. 560,000) is the chief port and second larg- 
est city of Peru. Only Lima, Peru's capital, is larger. About 
three-fourths of the country’s imports and one-fourth of 
its exports pass through Callao’s harbour. Callao lies on 
the Pacific Ocean, about 15 kilometres west of Lima. The 
two cities are part of a large metropolitan area that in- 
cludes more than half of Peru's industries. For location, 
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see Peru (political map). Callao's chief industries are 
shipbuilding and fish processing. 

The Spaniards founded Callao in 1537. Through the 
years, earthquakes have severely damaged the city, but 
the people have always rebuilt it. Since the 1950's, many 
migrants have built crude houses outside the city in set- 
tlements called young towns or new towns. The Peru- 
vian government has encouraged construction of im- 
proved housing in the area. 

Callas, Maria (1923-1977), was an American-born so- 
prano. She became one of the world’s best-known opera 
singers because of her fiery temperament and her stir- 
ring singing and acting ability. 

Callas was born in New York City of Greek parents, 
making her both a U.S. and 
Greek citizen. At the age of 
13, she returned with her 
parents to Greece, and 
won a scholarship at the 
Royal Conservatory in Ath- 
ens. At 14, she made her 
debut in Athens, appearing 
in the opera Cavalleria Rus- 
ticana. 

Callas made her U.S. 
debut in Chicago in 1954. 
She sang the leading so- 
prano role in Bellini's 
Norma and was a great 
success. The operas she re- 
corded include Cavalleria Rusticana, Norma, I Puritani, 
and / Pagliacci. She gave up her United States citizen- 
ship in 1966. 

Calligraphy is the art of beautiful handwriting. In cal- 
ligraphy, the decorative form of the letters is more im- 
portant than the clarity of the writing. Calligraphy deco- 
rates not only books and manuscripts, but also 
buildings and works of art. Most calligraphers write 
with a brush or pen and ink. 


Maria Callas 


Calligraphy is the art of 
beautiful handwriting. Chi- 
nese calligraphy is closely re- 
lated to Chinese painting. The 
same type of brush is used in 
both art forms. The calligra- 
phy pictured here shows Chi- 
nese characters that corre- 
spond to the words The 
World Book Dictionary. 
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Calligraphy developed into an art form more than 
2,000 years ago in China. Chinese artists have produced 
such outstanding calligraphy that the art of handwriting 
ranks above painting in that country. The Japanese 
learned calligraphy from the Chinese during the A.D. 
600s and became masters of the art. 

For hundreds of years, Islamic artists have often used 
beautiful ornamental handwriting as decoration be- 
cause their religion prohibits making pictures. The ele- 
gant Islamic Kufic style of calligraphy was sometimes 
copied in Europe because of its graceful beauty, even 
though few Europeans could read it. 

See also China (Painting; picture: Fine handwriting); 
Islamic art (Calligraphy; picture: Islamic painting); Paint- 
ing (Chinese painting; Islamic painting). 

Calliope, in mythology. See Muses. 
Calliope is an organlike musical instrument that 
creates sounds by forcing compressed steam through 


A calliope has steam whistles that produce loud, harsh tones. 
Calliopes are rarely seen or heard today, except in circuses. 


pipes. Calliopes produce loud tones and are often 
played at such outdoor public events as carnivals and 
fairs. A calliope has a boiler that creates steam. The 
steam passes quickly and forcefully through pipes of dif- 
ferent lengths, producing musical tones. The flow of 
steam is regulated by valves that are operated either by 
a manual keyboard or by a mechanical rotating cylinder. 
The entire instrument is mounted on wheels. 

The calliope was patented in 1855 by Joshua C. Stod- 
dard, an American inventor. The instrument is named 
after Calliope, the Greek goddess of epic poetry. 
Calliper is an instrument much like a geometry com- 
pass. It is used to take small measurements. The legs, 
usually curved, are joined at one end by a rivet or screw 
that can open and close them. Outside callipers meas- 
ure the outside of pipes, boards, and other objects. The 
open ends are fitted against the object. The legs curve 
inward so they can circle round objects. /nside callipers 
measure the inside of pipes and other open objects. The 
legs curve outward. A double calliper combines the in- 
side and outside callipers as shown in the accompany- 
ing illustration. Spring callipers have a spring which 
opens their legs automatically. A micrometer calliper is 
a type of slide calliper that has a fine, threaded microm- 
eter screw and can measure 0.00254 millimetre. See also 
Micrometer; Vernier. 

Callisthenics are exercises that help strengthen and 
stretch body muscles. Most callisthenics involve slow, 


Types of callipers 


Outside 


l 


nside 


rhythmic movements and can be performed without 
special equipment. Callisthenics are commonly done 
before and after strenuous physical activity to reduce 
the risk of injury and muscle soreness. 

Callot, Jacques (1592-1635), was a major French print- 
maker. He made over 1,400 etchings of court festivals, 
landscapes, battle scenes, religious subjects, and fash- 
ionable aristocrats. Callot also made improvements in 
the technique of etching. 

Callot was born in Nancy, in the historical province of 
Lorraine, and studied etching in Italy. In 1614, he be- 
came an artist for the famous Medici family of Florence 
(see Medici). Callot returned to Lorraine in 1621, during 
the Thirty Years’ War between Protestants and Roman 
Catholics. He made a series of 18 etchings that showed 
the effects of the war on the province. These etchings 
make up one of his most famous works, The Miseries 
and Misfortunes of War (1633). 


Cap: Bonbardon. 


National Gallery of Art, Washington, D.C 
A Callot etching shows the artist's skill in portraying subjects 
in great detail. This 1621 etching shows two characters in a type 
of comic Italian drama called commedia dell arte. 
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The Regions of Calms occur in certain areas over the world’s oceans. These areas are the northern 
and southern subpolar regions, the northern and southern horse latitudes, and the equatorial dol- 
drums. The positions of the regions of calms change slightly during the summer and winter. 


Callus is a hardening and thickening of the skin. It 
often forms on the feet and hands. Ill-fitting shoes can 
cause calluses on the heels and soles of the feet. A corn 
is a special kind of callus, usually found on the toes (see 
Corn). Hand calluses result from prolonged manual 
work. Many calluses can be treated by soaking them in 
water and then applying a salicylic acid solution or 
other softening preparation. Another method of treating 
calluses is to soften them by rubbing with scratchy pads 
or sponges. 

A substance called a ca//us forms around broken 
bones when they begin to mend. It is made up of blood 
and connective tissue containing bone cells and eventu- 
ally becomes calcified. 

Calms, Regions of, are places in the atmosphere 
which usually have little or no wind. Several areas of the 
earth's surface are known as regions of frequent calms. 
These regions of calms include the northern and south- 
ern horse latitudes, the northern and southern subpolar 
regions, and the equatorial do/drums. All of these calms 
regions may be disrupted by sudden storms. 

The horse latitudes are regions of calms that lie be- 
tween the oceanic belts of winds called the prevailing 
westerlies and the trade winds (see Prevailing westerly; 
Trade wind). These areas are calms because the air 
above them is gently sinking from high altitudes toward 
the earth's surface. This results in areas of high baromet- 
ric pressure. The horse latitudes coincide with the sub- 
tropical maritime anticyclones, or subtropical highs. 
These high-pressure areas in the atmosphere centre 
over the oceans at about 30° latitude north and south of 
the equator. They move farther north when it is summer 
in the Northern Hemisphere, and farther south when it 
is summer in the Southern Hemisphere. The horse lati- 
tudes are sometimes called the calms of Cancer and the 
calms of Capricorn because the calms region in the 
Northern Hemisphere lies near the Tropic of Cancer and 
the calms region in the Southern Hemisphere lies near 
the Tropic of Capricorn. 


Subpolar regions. The general circulation of air 
causes cold air over the North and South poles to sink, 
forming the polar anticyclones. But since this cold air 
hugs the earth's surface, periods of calms are not so 
persistent as in warmer regions of calms. 

The doldrums are ocean regions centred slightly 
north of the equator. One area of doldrums lies in the 
Pacific Ocean extending westward from Central America 
and South America to the Philippines. The other area of 
equatorial doldrums lies in the Atlantic Ocean between 
South America and Africa. The trade winds that blow 
from both the northeast and the southeast toward these 
areas of doldrums bring masses of air into the regions. 
The air masses are forced upward after being heated in 
the tropics. This causes a belt of low pressure to form. 
Tropical storms may occur at the edges of this belt. This 
belt moves north and south with the sun as the horse 
latitudes do. 

During the days of sailing ships, sea captains avoided 
the doldrums areas and the horse latitudes because of 
the unpredictable winds and heavy downpours. Sailing 
ships might lie becalmed in these regions for days or 
even weeks. 

See also Doldrums; Horse latitudes; Weather (How 
weather develops and changes). 

Caloocan (pop. 601,660) is a city on the island of Luzon 
in the Philippines. It is situated just north of the city of 
Manila. Caloocan is part of the district that is known as 
Metropolitan Manila. For location, see Philippines 
(map). 

Caloocan is an important commercial, industrial, and 
educational centre. The city has a number of small facto- 
ries, textiles mills, business establishments, schools, and 
government offices. The boundary between Caloocan 
and Manila is not very well defined. This is because the 
main street, Rizal Avenue and its extension, crosses the 
two cities. At one end of the avenue stands Caloocan’s 
outstanding landmark, a towering statue of the Philip- 
pine patriot Andrés Bonifacio (see Bonifacio, Andrés). 
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In 1896, Bonifacio and about 1,000 followers assem- 
bled in Caloocan and declared war on Spain. Bonifacio 
was defeated, but the Filipinos eventually captured 
Caloocan from the Spaniards. In 1898, the Americans an- 
nexed and occupied the city. During World War Il (1939- 
1945), the Japanese shelled and destroyed Caloocan. It 
was rebuilt after the war. It was chartered in 1961. 
Calorie is a unit used to measure heat energy in the 
metric system of measurement. A calorie is the amount 
of energy needed to raise the temperature of one gram 
of water by one degree Celsius. The word calorie comes 
from the Latin word calor, which means heat. A kilocalo- 
rie, or kilogram calorie, equals 1,000 calories. 

Many chemical reactions (changes) produce heat. Sci- 
entists measure the amount of heat produced with an in- 
strument called a ca/orimeter. One of the most impor- 
tant uses of the calorimeter is to measure the amount of 
heat given off by different foods when they burn. This 
measurement tells how much energy a certain food re- 
leases when it is completely used by the body. Food sci- 
entists measure the heat produced in the calorimeter in 
kilogram calories, but they report the measurements as 
food calories or simply calories. 

Another metric unit that is used to measure heat en- 
ergy is the joule. One joule equals 0.24 calorie. The Brit- 
ish thermal unit (Btu) is used to measure heat in the im- 
perial system of measurement. One Btu equals 252 
calories. 

Heating engineers make their estimates in calories or 
Btu's when designing furnaces, boilers, steam turbines, 
and other machinery. Air-conditioning and refrigeration 
engineers also use calories or Btu's when designing 
cooling systems. 

See also British thermal unit; Heat; Joule; Nutrition 
(tables; Recommended daily allowances, Nutritional val- 
ues of common foods). 

Calumet. See Peace pipe. 

Calvary, called Golgotha in Hebrew, is the spot out- 

side ancient Jerusalem where Christ was crucified. No 

one knows the actual site, but tradition places it where 
the Church of the Holy Sepulchre now stands. 

See also Jerusalem (Holy places). 

Calvert, Cecilius, Charles, and George. See Balti- 
more, Lord. 

Calvin, John (1509-1564), was one of the chief leaders 
of the Protestant Reformation. Calvin's brilliant mind, 
powerful preaching, many books and large correspond- 
ence, and capacity for organization and administration 
made him a dominant figure of the Reformation. He was 
especially influential in Switzerland, England, Scotland, 
and colonial North America. 

His life. Calvin was born in Noyon, France, near 
Compiègne. His father was a lawyer for the Roman Cath- 
olic Church. Calvin was educated in Paris, Orléans, and 
Bourges. After his father’s death in 1531, he studied 
Greek and Latin at the University of Paris. Thus, Calvin's 
education reflected the influence of the liberal and hu- 
manistic Renaissance. Unlike several other leaders of the 
Reformation, Calvin was probably never ordained a 
priest. 

By 1533, Calvin had declared himself a Protestant. In 
1534, he settled in Basel, Switzerland. There, he pub- 
lished the first edition of his /nstitutes of the Christian 
Religion (1536). This book achieved immediate recogni- 


tion and, Calvin expanded 
it throughout his life. The 
book sets forth Calvin's 
basic ideas on religion and 
is a masterpiece of Refor- 
mation literature. 

In 1536, Calvin was per- 
suaded to become a leader 
of the first group of Protes- 
tant pastors in Geneva, 
Switzerland. In 1538, Ge- 
neva leaders reacted 
against the strict doctrines 
of the Protestant pastors, 
and Calvin and several 
other clergymen were ban- 
ished. Later that year, Calvin became pastor of a French 
refugee Protestant church in Strasbourg, Germany, 
where he was influenced by the older German Protes- 
tant leaders, especially Martin Bucer. Calvin adapted 
Bucer's ideas on church government and worship. 

Geneva lacked able religious and political leadership. 
The Geneva city council begged Calvin to return, and he 
did so in 1541. From then until his death, Calvin was the 
dominant personality in Geneva. 

Calvinism. From its beginning in 1517, the Reforma- 
tion brought religious and political opposition from the 
church and from civil rulers. By 1546, many Protestants 
in Germany, Switzerland, and France were insisting that 
the people—not just kings and bishops—should share in 
political and religious policy-making. This idea influ- 
enced Calvin and his followers in France, England, Scot- 
land, and the Netherlands. Calvin's French followers 
were called Huguenots. The English Protestants whom 
he influenced were called Puritans. 

The Calvinists developed political theories that sup- 
ported constitutional government, representative gov- 
ernment, the right of people to change their govern- 
ment, and the separation of civil government from 
church government. Calvinists of the 1500's intended 
these ideas to apply only to the aristocracy. But during 
the 1600's, more democratic concepts arose, especially 
in England and later in colonial America. 

Calvin agreed with other early Reformation leaders 
on such basic religious theories as the superiority of 
faith over good works, the Bible as the basis of all Chris- 
tian teachings, and the universal priesthood of all believ- 
ers. According to the concept of universal priesthood, 
all believers were considered priests. The Roman Catho- 
lic Church, on the other hand, had various ranks of 
priests that were separate from laypersons. 

Calvin also declared that people were saved solely by 
the grace of God, and that only people called the Elect 
would be saved. However, nobody could know who the 
Elect were. Calvin expanded the idea that Christianity 
was intended to reform all of society, and he lectured 
and wrote on politics, social problems, and international 
issues as part of Christian responsibility. 

Many of Calvin's ideas were controversial, but no 
other reformer did so much to force people to think 
about Christian social ethics. From this ethical concern 
and Bucer's ideas, Calvin developed the pattern of 
church government that today is called presbyterian. 
Calvin organized the church government separately 


Detail of a portrait by an 
unknown painter of the 15005; 
Bibliothèques Municipales, 
Geneva, Switzerland 


John Calvin 


from civil government, so that an organized body of 
church leaders could work for social reform. He was the 
first Protestant leader in Europe to gain partial church 
independence from the state. 


Related articles in World Book include: 
Foreordination Protestantism (History) 
Huguenots Puritans 
Predestination Reformation 
Presbyterians Servetus, Michael 


Calvin, Melvin (1911- _), an American chemist, res 
ceived the 1961 Nobel Prize in chemistry for his studies 
of photosynthesis. Using radioactive carbon-14, he 
traced the chemical reactions that occur when a plant 
changes carbon dioxide and water into sugar. Calvin 
studied at the Michigan College of Mining and Technol- 
ogy and the University of Minnesota. He became profes- 
sor of chemistry and director of the bioorganic division 
of the Radiation Laboratory at the University of Califor- 
nia. Calvin was born in St. Paul, Minnesota. 
Calvinism. See Calvin, John (Calvinism); Weber, Max. 
Calwell, Arthur (1896-1973), was leader of the Aus- 
tralian Labor Party from 1960 to 1967. As minister for im- 
migration from 1945 to 1949 he helped establish Austra- 
lia's postwar immigration scheme. Arthur Augustus Cal- 
well was born in Melbourne, Victoria. 
Calypso is a type of music that originated on the island 
of Trinidad, in the Caribbean Sea. It is also popular in 
other Caribbean countries. Calypso combines features 
of African music, Spanish musical styles, and American 
jazz and rhythm and blues. The origin of the term ca- 
lypso is uncertain. 

Characteristics. Calypso songs are in 4 or 4 time, 
with strong accents off the beat. They are usually accom- 


Calypso musicians in Jamaica 
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panied by a steel band, a group of drums made from 
steel oil containers and played with sticks. Guitars, 
flutes, saxophones, and drums may also be used. 

Most calypso songs are improvisations based on 
standard melodic types. The lyrics of a calypso song are 
extremely important. Expert calypso singers are clever at 
choosing words and making up rhymes on the spot. The 
lyrics may express a personal philosophy or comment 
on local or world events, social conditions, or gossip. 
Women are a favourite subject. 

Development. Calypso originated in singing compe- 
titions held by African slaves during annual carnivals. 
After Great Britain abolished slavery in Trinidad in the 
1830s, the competitions expanded and became more 
popular. Calypso was originally sung in a French-Creole 
dialect called patois. Singers began using English dur- 
ing the early 1900s. Singers may adopt colourful names. 
A performer called the Mighty Sparrow became one of 
the most popular calypso singers of the middle and late 
1900's. 

Calypso has become widely known outside the Carib- 
bean since the 1920's and 1930's, when American record 
companies recorded many calypso singers. Such songs 
as "Day-0 or “Banana Boat Song” and “Mary Ann” be- 
came popular. 

Calyx. See Flower (The parts of a flower). 

Camacho, Manuel Avila. See Avila Camacho, Man- 
uel. 

Cambodia is a Southeast Asian country that borders 
on Thailand, Laos, and Vietnam. The country is also 
known as Kampuchea. This name is a variation of the 
spelling of Cambodia. In 1989, the country’s government 
announced that the name had been changed from Kam- 
puchea to Cambodia. 

Most Cambodians live on the fertile plains created by 
the floodwaters of the Mekong River, or near the Tonle 
Sap (Great Lake) and Tonle Sap River northwest of 
Phnom Penh, Cambodia's capital. 

Cambodia is chiefly a farming nation. Its relatively flat 
land, plentiful water, and tropical climate are ideal for 
growing rice. By Western standards, its farms are small, 
and the farmers have few modern agricultural machines. 
Like other Southeast Asian countries, Cambodia has few 
factories and imports most of the manufactured goods it 
needs, 

About a thousand years ago, Cambodia was the cen- 
tre of a great empire of the Khmer people, who con- 
trolled much of the Southeast Asian mainland. Angkor, a 
huge ruined city that was the capital of the Khmer em- 
pire, has magnificent sculpture and architecture. 

Government. Cambodia was a monarchy from an- 
cient times until it became a republic in 1970. In 1975, 
Cambodian Communists—called the Khmer Rouge— 
overthrew the leaders of the republic and took control 
of the country. In January 1979, troops from the neigh- 
bouring Communist country of Vietnam and Cambodian 
Communists who opposed the Khmer Rouge overthrew 
the government. They controlled most of Cambodia 
until 1991, when Communist and non-Communist 
groups agreed on a plan to form a new government. 

In 1991, the groups signed a peace treaty sponsored 
by the United Nations (UN). The UN took over temporary 
administration of the Cambodian government during a 
period of transition to democracy. Under the treaty, 
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elections for a Constituent Assembly were held in May 
1993. A transitional government was formed to govern 
until the assembly completed a new constitution. For 
more details, see the History section of this article. 

People. For Cambodia's total population, see the 
Facts in brief table with this article. Most of Cambodia's 
people are Khmer, one of the oldest groups in South- 
east Asia. They speak the Khmer language, which has its 
own alphabet. Most Khmer are farmers, labourers, or 
soldiers. About 300,000 Chinese live in Cambodia. Most 
Cambodians are Buddhists. 

Most Cambodians live in villages of 100 to 400 people 
and work on rice fields near the villages. Rice and fish 
are the main foods of most Cambodians. About half the 
people 15 years old and older can read and write. Many 
parts of Cambodia do not have schools. 

Land. Low mountains border Cambodia, except in the 
southeast and along part of the coast. The great Mekong 
River flows south from Laos through Cambodia and en- 
ters the South China Sea through Vietnam. Fertile plains 
cover about a third of the land, and forests cover much 
of the rest. 

During the dry season, the Tonle Sap River flows 
southeast from the shallow Tonle Sap and joins the Me- 
kong at Phnom Penh. During the monsoon (rainy) sea- 
son, the river flows in the opposite direction. The river 
does this because floods and melted snow from the Me- 
kong's source in Tibet make the river rise to a level 
higher than that of the lake. 


Cambodia 


International boundary 
Road 

Railway 

National capital 

"| Other city or town 
Elevation above sea level 


The temperature of Phnom Penh averages about 29 °C 
throughout the year. The rainy season lasts from May to 
November. The coast has nearly 510 centimetres of rain- 
fall a year. Phnom Penh gets less than 150 centimetres in 
a year. 

Economy. Cambodia's economy is based chiefly on 
agriculture. Until the 1970's, the country’s farm produc- 
tion was usually high enough to provide enough food 
for the Cambodian people as well as exports to other 
countries. Maize and rice were the main food crops, In 
addition, Cambodia produced large quantities of rub- 
ber. However, many farms and rubber plantations were 
destroyed during the Vietnam War and civil wars in 
Cambodia. As a result, agricultural production in the 
country has decreased sharply. 

Cambodia lacks both the money to build factories and 
trained people to run them. But in the 1950's, the coun- 
try developed new industries that make cement, cotton 
cloth, paper, plywood, processed foods, rubber tyres, 
textiles, and other products. Cambodian forests supply 
timber. 

Cambodia's only deepwater port, Kompong Som, 
handles most of the country's foreign trade. Fighting in 
Cambodia damaged the country’s roads. The railway sys- 
tem, which links Phnom Penh with Kompong Som and 
Thailand, was cut at several points. Phnom Penh and 
Siem Reap have airports. 

History. In about A.D. 100, people in the southern 
part of what is now Cambodia established the kingdom 
of Funan. This kingdom became one of the greatest 
early powers of Southeast Asia. Funan gradually lost its 
power and influence, and by A.D. 600, a new power, 
Chenla, had arisen north of Funan, The kingdom of 
Chenla broke up in the 700s. 

Between the 800s and 1400s, the Khmer controlled a 
great Hindu-Buddhist kingdom in Cambodia. Its capital 
was Angkor. The Khmer built hundreds of beautiful 
stone temples at Angkor and elsewhere in the empire. 
They also built hospitals, irrigation canals, reservoirs, 
and roads. The Khmer empire reached its peak during 
the 1100's, when it took over much of the land that is 
now Laos, Thailand, and Vietnam. Costly construction 
projects, plagues, quarrels within the royal family, and 
wars with the Thai weakened the Khmer empire. Thai 
forces captured Angkor in 1431, and the Khmer aban- 
doned the city. But an independent Khmer kingdom, 
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Capital: Phnom Penh. 

Official language: Khmer. 

Official name: Cambodia. 

Area: 181,035 km?. Greatest distances—east-west, 563 km; north- 
south, 451 km. Coastline—354 km. 

Population: Estimated 1996 population—9,661,000; density, 50 
people per km?, distribution, 88 per cent rural, 12 per cent 
urban. 1962 census—5,728,771. Estimated 2001 population— 
10,799,000. 

Chief products: Agricu/ture—cattle, rice, rubber, soybeans. 
Manufacturing and processing—cement, paper, plywood, 
processed rice and fish, textiles. 

National anthem: “Our Country.” 

Flag: A white map of Cambodia on a field of dark blue, with the 
countrys name in Khmer script in blue in the centre of the 
map. See Flag (picture: Flags of Asia and the Pacific). 

Money: Currency unit—riel. One riel=100 sen. 


with its capital near what is now Phnom Penh, survived 
until the mid-1800s. In 1863, the French, who occupied 
the southern part of Vietnam, made Cambodia a protec- 
torate. 

Thai and Japanese forces occupied Cambodia from 
1941 to 1945, during World War Il. After the war, Cam- 
bodia moved toward independence. France recognized 
Cambodia's independence in 1953. 

In 1955, King Norodom Sihanouk gave up the throne 
in order to take a more active role in politics. He took 
the title of prince, and became prime minister in 1955 
and head of state in 1960, From 1955 to 1963, Cambodia 
received millions of dollars in aid from the United 
States. In 1963, Sihanouk cut off U.S. aid. He charged that 
the United States supported attempts to overthrow the 
Cambodian government. 

In March 1970, two members of Sihanouk’s govern- 
ment—Lieutenant General Lon Nol and Prince Sisowath 
Sirik Matak—overthrew Sihanouk while he was out of 
the country. In October 1970, the government of Prime 
Minister Lon Nol abolished the monarchy and pro- 
claimed Cambodia a republic. Lon Nol dissolved Cam- 
bodia’s legislature in 1971. The next year, he made him- 
self president and assumed full control of the 
government. 

During the 1950's and 1960's, Cambodia had declared 
itself neutral in the struggle between Communist and 
non-Communist nations. But the United States and 
South Vietnam charged that North Vietnam had troops 
and supplies in Cambodia for use in the Vietnam War. In 
1969, U.S. planes began to bomb Communist targets in 
Cambodia. 

In April 1970, after Sihanouk was overthrown, U.S. 
and South Vietnamese troops entered Cambodia to 
clear out the Communist supply bases there (see Viet- 
nam War). The U.S. troops left Cambodia at the end of 
June, after the Communist camps had been destroyed. 
But the Vietnamese Communists went deeper into Cam- 
bodia. By the end of 1970, all of Cambodia was at war. 
Government forces fought the Communists with the 


A Cambodian village consists of thatch houses built on stilts 
to provide protection from rising waters. Frequent floods occur 
during the rainy season, from May to November. 
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Khmer Rouge Communists entered Phnom Penh in 1975, 
above. They seized the capital and the government after defeat- 
ing the non-Communists in a war. They were overthrown by Vi- 
etnamese troops and other Cambodian Communists in 1979. 


help of South Vietnamese troops and U.S. military aid. 
The U.S. bombers ended their raids over Cambodia in 
August 1973, but ground fighting continued. 

Meanwhile, Cambodian Communists of the Khmer 
Rouge organization were engaging in full-scale warfare 
against the country’s non-Communist government. They 
gained the upper hand in the early 1970s. In April 1975, 
they took over control of Cambodia. Neighbouring 
South Vietnam and Laos fell to Communist forces the 
same year. Soon after, North and South Vietnam were 
unified into the single nation of Vietnam. 

The Khmer Rouge Communists, led by Pol Pot, took 
full control of the Cambodian government and began to 
supervise the lives of the people. They forced most peo- 
ple in cities and towns to move to rural areas and work 
as farmers. They required that everyone dress alike, and 
they discouraged the practice of religion. The govern- 
ment took control of all businesses and farms. There is 
also evidence that the government killed hundreds of 
thousands of Cambodians, including many former gov- 
ernment officials, educated people, and people unable 
to do work required by the government. In addition, the 
sharp decline in agricultural production in Cambodia 
caused severe food shortages in the 1970's. Many Cam- 
bodians died from starvation or disease. Many others 
fled to Thailand and to other countries. 

In 1977, disputes led to fighting between Cambodia 
and Vietnam, its Communist neighbour to the east. In 
January 1979, Vietnamese troops and Cambodian Com- 
munists won control of most of Cambodia. They over- 
threw the Khmer Rouge government. The Cambodians 
who fought on the side of the Vietnamese took control 
of the government. The Vietnamese supported the gov- 
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ernment and gained much influence in the country. 
Strict control of the lives of the people continued under 
the new government. The Khmer Rouge continued to 
fight the Vietnamese and their Cambodian allies in some 
areas of the country. Non-Communist groups also 
joined in the fighting against the Vietnamese. The 
Khmer Rouge and two main non-Communist groups 
each gained control of a part of Cambodia. 

In 1982, the opposition groups formed a coalition. 
Norodom Sihanouk became head of the coalition. By the 
mid-1980s, thousands of Cambodians had fled to Thai- 
land to escape the war. The refugees returned in 1992 
and 1993. In the 1980's, the government took steps to re- 
duce its control of the economy. These included allow- 
ing Cambodians to own their own businesses and small 
farms. In addition, Vietnam gradually withdrew troops 
from Cambodia. In September, 1989, it claimed that it 
had completed the withdrawal. But the UN has been un- 
able to confirm that the troops have left. 

Also in 1989 Cambodian governmental opposition 
groups began negotiations to resolve the war. In Octo- 
ber 1991, they signed a UN-sponsored peace treaty. 
Under the treaty, the UN took over the administration of 
the Cambodian government in 1992 to guide Cambodia 
through a period of transition to democracy. The UN 
worked with a 12-member Supreme National Council 
made up of members of the former government and the 
three opposition groups. 

In May 1993, democratic, multiparty elections were 
held for a 120-member Constituent Assembly. A transi- 
tional government was formed by the parties that won 
the most seats in the assembly. It replaced the UN ad- 
ministration, and was to govern until a constitution 
could be completed and a permanent government es- 
tablished. Sihanouk became the head of state in the tran- 
sitional government and resumed the title of King of 
Cambodia. The Khmer Rouge had signed the UN treaty, 
but it boycotted the elections and did not become a 
member of the transitional government. 

See also Angkor; Indochina; Lon Nol; Mekong River; 
Phnom Penh. 

Cambria is an old name for Wales. It comes from the 
Welsh word Cymru. Cambria was settled in the 600s 
after the Anglo-Saxon invasion of Britain. During the 
800's and 900s, Cambria was temporarily united under 
two kings, Rhodri the Great and his grandson, Hywel the 
Good. It was split again into principalities at the time of 
the Norman invasion of Wales, in the late 1000's. 
Cambrian Period. See Earth (table). 

Cambric is a fine white cotton cloth of plain weave. It 
has a slight lustre. Lining cambric, or costume cambric, 
is used for stage costumes. Linen cambric, white and 
closely woven, is used for embroidery and table linen. 
Modern cambric may contain synthetic fibres. Cambric 
gets its name from Cambrai, France, where it was first 
made of linen. 

Cambridge (pop. 101,000) is a city and local govern- 
ment district in England and the home of Cambridge 
University. Cambridge lies on the River Cam, about 80 
kilometres north of London. It has rapidly growing man- 
ufacturing industries on its outskirts, many closely asso- 
ciated with the university's scientific laboratories. 

Cambridge was a fort in Roman times, and Roman 
ruins still stand there. Cambridge University, founded in 


Cambridge University includes such architectural master- 
pieces as the King’s College chapel, centre, near the River Cam. 


the 1200s, is noted for scholarship in modern literature 
and science, especially nuclear physics and astronomy 
(see Cambridge University). 

The 31 colleges that make up Cambridge University 
dominate the town. Peterhouse, founded in 1284, is the 
oldest college. King's, famous for its Gothic chapel, is 
one of the best-known colleges. Notable churches in- 
clude the Saxon Church of St. Benedict and the Norman 
Church of the Holy Sepulchre, which is the oldest round 
church in England. The Fitzwilliam Museum is one of 
the United Kingdom’s leading art museums. 
Cambridge University is a famous university in the 
United Kingdom. Cambridge probably originated in 
1209, when some scholars left Oxford University, after 
disturbances between students and townspeople, and 
moved to the city of Cambridge, about 80 kilometres 
north of London, where a new university grew up. 

Cambridge University has about 13,000 students. _ 
Every student must be a member of one of the universi- 
ty's 31 colleges, of which 3 are for women and 28 are for 
both men and women. Two of the colleges admit only 
graduate students and, in some cases, older undergrad- 
uates. The first college, Peterhouse, was founded in 
1284 by Hugo de Balsham, Bishop of Ely. Other well- 
known colleges of the university include Churchill, 
Christ's, Corpus Christi, Girton, Jesus, King's, Pembroke, 
Queens’, and Trinity Hall. 

Each college is an independent, self-governing cor- 
poration, though it must obey the laws of the university. 
Every college owns its own property, has its own in- 
come, and admits its own students. The colleges pro- 
vide lodging, instruction, and social and sporting facili- 
ties. The university provides some library and laboratory 
facilities. The Cambridge University Library has more 
than 3 million books and manuscripts. 

Each undergraduate at Cambridge is assigned to an 
instructor called a tutor, to a director of studies, and to 
various supervisors. The tutor looks after the students 
general well-being. The director of studies advises the 
student on what lectures to attend, and the supervisors 
give personal instruction. The university grants bache- 
lor's, master’s, and doctor's degrees. 


Cambridgeshire is an inland county in eastern Eng- 
land. It is mainly flat and thinly wooded and crossed by a 
few slow rivers. The northern part of the county, consist- 
ing mainly of the Isle of Ely, is low-lying ground. Much 
of this northern area was formerly marshy land that has 
been drained and reclaimed. The county is best known 
for its productive agriculture, its high-technology indus- 
tries, and the great educational city of Cambridge. See 
Cambridge University. 

Cambridgeshire was enlarged in 1965, when it was 
combined with the Isle of Ely. Cambridgeshire was fur- 
ther enlarged in 1974, when it took over the county of 
Huntingdon and Peterborough. This last change was 
part of a general reorganization of the local government 
of England and Wales. 

Local customs. St. Ives has a unique custom, dicing 
for Bibles, which dates from the 1600s. At that time, a 
sum of money was left to provide Bibles for poor chil- 
dren. Each year, on Whit Tuesday, six children from the 
Church of England and six from the Free Churches 
throw dice. The six winners each receive a Bible. 

Recreation. Cambridge University cricket team plays 
some first-class matches and has its own ground. Cam- 
bridge and Peterborough have soccer teams in the Foot- 
ball League. Hunting and riding are popular. Cam- 
bridgeshire’s rivers are ideal for boating and fishing. 
Sailing has become an important sport on Grafham 
Water. Peterborough has an annual agricultural show. 
The city also has a youth stadium with facilities for in- 
door and outdoor sports. 

Local government. Cambridgeshire is divided into 
six districts for administration: Cambridge; East Cam- 
bridgeshire, which includes Ely; Fenland, which in- 
cludes March and Wisbech; Huntingdonshire; which in- 
cludes St. Neots; Peterborough; and South Cambridge- 
shire. The county council provides some public services 
throughout the county. 

Cambridgeshire is policed by the Cambridgeshire 
Constabulary, with headquarters at Huntingdon. The 
crown court meets at Cambridge and Huntingdon. 


Cambridgeshire is an inland county in eastern England. It is 
one of England's coolest and driest counties. 
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Wicken Fen, above, is a 295-hectare nature reserve in Cam- 
bridgeshire. The windmill pumps water to keep the marshland 
wet. 


Economy 


Agriculture is the main industry in Cambridgeshire. 
Farmers grow barley and wheat, onions, potatoes, soft 
fruit, and sugar beet. Flower bulbs grow in vast num- 
bers in the Wisbech area. Farm animals include beef 
and dairy cattle, pigs, poultry, and sheep. 

Manufacturing and quarrying. Much of the coun- 
ty's manufacturing industry is linked with agriculture. 
Wisbech has large food-freezing and canning industries. 
Factories at Ely and Peterborough extract sugar from 
beet. Histon is a centre for jam making. Brewing is a 
widespread industry, using local barley. Peterborough’s 
development as a new town has attracted many new in- 
dustries, in addition to the traditional brick making. 
Local engineering works produce goods such as diesel 
engines and production machinery. In Huntingdon, sev- 
eral new light industries have developed, in addition to 
its traditional agricultural engineering. Many high- 
technology factories at Cambridge produce electronic 
goods and scientific instruments. A factory at St. Ives 
produces electronic calculators. 

Quarrying in Cambridgeshire produces clay for the 
local brick industry and chalk for cement works. Quarry- 
ing in the Ouse valley also produces some gravel. 

Transportation and communication. Several im- 
portant roads cross Cambridgeshire. They include the 
Great North Road (A1), leading north from London; the 
A11, from London to Norwich; and the A14 and A45, 
which link the Midlands to the east coast ports. The M11 
links Cambridge with London. 


Facts in brief about Cambridgeshire 


Administrative centre: Cambridge. 

Largest towns: Cambridge, Peterborough, St. Neots, Hunting- 
don. 

Area: 3,410 km’. 

Population: 7997 census—640,700. 

Chief products: Agricu/ture—barley, beef and dairy cattle, 
flowers, onions, pigs, poultry, potatoes, sheep, soft fruit, 
sugar beet, wheat. Manufacturing and processing—beer, 
bricks, electronic goods, engineering, food freezing and can- 
ning, jam, scientific instruments. Quarrying—chalk, clay, 
gravel. 
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A railway line from London to the north passes 
through Huntingdon and Peterborough. Another line 
links Ely and Cambridge with London. March has one of 
Europe's largest railway freight marshalling yards. 

Wisbech is an inland port. It has regular sea connec- 
tions with the European mainland. Regular air services 
in the summer link an airport at Cambridge with the 
Channel Islands and continental Europe. 

Cambridge and Peterborough have their own daily 
newspapers, and many towns have weeklies. An inde- 
pendent local station, Hereward Radio, serves Peterbor- 
ough. A BBC radio station based at Cambridge and Pe- 
terborough serves the county. 

Tourism. Many tourists visit Cambridge to see the 
beautiful university buildings. The county has many ho- 
tels, particularly in the Cambridge area. 


The land 


Location and size. Cambridgeshire borders on Lin- 
colnshire to the north; Norfolk and Suffolk to the east; 
Hertfordshire and Essex to the south; and Northampton- 
shire and Bedfordshire to the west. 

Cambridgeshire measures about 60 kilometres from 
east to west at its widest and 80 kilometres from north 
to south. 

Land features. Almost the whole of Cambridgeshire 
is flat. The northern parts of the county are fen/ands. The 
county's only hills are in the southeast. The Gog-Magog 
Hills rise to a maximum height of only 90 metres above 
sea level. 

Rivers and lakes. The Great Ouse flows across the 
county from southwest to northeast. Its main tributaries 
are the Cam, the Little Ouse, and the Kym rivers. The 
River Cam starts where three rivers come together 
south of Cambridge. These rivers are the Rhee (also 
called the Upper Cam), the Granta, and the Bourne. The 
River Nene flows across the northwest corner of Cam- 
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Cambridge Science Park is 
a centre of high-technology 
research, development, and 
production work in modern 
buildings like the Napp Labo- 
ratories, left. 


bridgeshire. The River Welland forms part of the coun- 
ty's northern boundary. 

Portholme Meadow, beside the River Ouse at Hun- 
tingdon, is a water meadow, kept fertile by flooding of 
the river. It is one of England's largest and most beauti- 
ful water meadows. 

Climate. Cambridgeshire is one of England's coolest 
counties, and also one of the driest. Winter tempera- 
tures average about 3° C and summer temperatures 
about 17° C. Average annual rainfall is about 545 milli- 
metres. 


History 


An Iron-Age tribe, the Iceni, lived in Cambridgeshire. 
The Romans defeated the Iceni in A.D. 60. Later, the 


Places to visit 


Following are brief descriptions of some of Cambridgeshire’s 
interesting places to visit. 

Burghley House, an Elizabethan house, has silver fireplaces, 
painted ceilings, and many art treasures. The grounds were 
designed by the landscape artist Capability Brown. 

Cambridge is a beautiful city with fine college buildings. 
Among its other features are the Botanic Gardens and the Fitz- 
william Museum. 

Castor has a church dating from the 1100s. It is the only church 
dedicated to St. Kyneburgha. Near Castor are earthworks of a 
Roman town. 

Ely has a cathedral, begun in the late 1100s, that is considered 
one of Englands finest. 

Huntingdon has a museum dedicated to Oliver Cromwell. It is 
sited in the school he attended. 

Peterborough Cathedral, begun in 1118, is a fine example of 
Norman architecture. 

Wicken Fen, a nature reserve, is natural, undrained fenland. It 
has many species of plants and animals. 

Wisbech and its surrounding area is a great attraction in spring, 
with tulip fields and blossoming fruit trees. The town has 
many Georgian houses. 


Saxon kingdom of Mercia covered most of what is now 
southern Cambridgeshire. The Normans built a castle at 
Huntingdon. According to historians, Cambridge Uni- 
versity was founded in 1209. In the 1600's, a Dutch engi- 
neer, Cornelius Vermuyden, drained some of the fens 
for use as farmland. 
Oliver Cromwell was born in Huntingdon in 1599. 
Related articles in World Book include: 
Brown, Capability Ely 
Cambridge Fens 
Cowper, William Ouse 
Cromwell, Oliver 


Camden (pop. 22,477) is a town 51 kilometres south- 
west of Sydney on the Nepean River. Coal mining, from 
deposits 40 kilometres from Camden, employs many 
Camden residents. Cattle lost by the First Fleet around 
Sydney in 1788 were seen in the Camden area in 1795. 
Governor Hunter organized a search and found that the 
few lost cattle had become a herd of 60 animals. He 
called the place Cowpastures Plains. The wool pioneer 
John Macarthur was the first settler in the district. 
Camden (pop. 170,500) is a borough within Greater 
London. It includes the areas of Hampstead, Holborn, 
and St. Pancras. The borough contains the British Mu- 
seum, the administrative offices of the University of Lon- 
don, University College, and Kings Cross, St. Pancras, 
and Euston stations. Farther north, Camden includes 
part of Regent's Park and Primrose Hill, and the whole of 
Hampstead Heath and Parliament Hill. 

Camden, William (1551-1623), was an English anti- 
quary and historian. His best-known book is Britannia 
(1586), which was the most outstanding antiquarian work 
of its time. He wrote a patriotic history in Latin of the 
reign of Elizabeth I, Rerum Anglicarum et Hibernicarum 
Annales, regnante Elizabetha. The first volume was pub- 
lished in 1615, and the second in 1625. In it, he praised 
the Queen's virtues and showed his support for the Prot- 
estant faith. He also wrote the official history of the Gun- 
powder Plot trials (see Gunpowder Plot), William Cam- 
den was born in London. 

Camcorder. See Video camera. 

Camel is a large, strong desert animal. Camels can 
travel great distances across hot, dry deserts with little 
food or water. They walk easily on soft sand where 
trucks would get stuck, and carry people and heavy 
loads to places that have no roads. Camels also serve 
the people of the desert in many other ways. 

The camel carries its own built-in food supply on its 
back in the form of a hump. The hump is a large lump of 
fat that provides energy if food is hard to find. 

There are two chief kinds of camels: (1) the Arabian 
camel, also called dromedary, which has one hump, and 
(2) the Bactrian camel, which has two humps. In the past, 
hybrids (crossbreeds) of the two species were used 
widely in Asia. These hybrid camels had one extra-long 
hump and were larger and stronger than either of their 
Parents. 

Camels have been domestic animals for thousands of 
years. Arabian camels may once have lived wild in Ara- 
bia, but none of them live in the wild today. There are 
several million Arabian camels, and most of them live 
with the desert people of Africa and Asia. The first Bac- 
trian camels probably lived in Mongolia and in Turke- 
stan, which was called Bactria in ancient times. A few 
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hundred wild Bactrian camels may still roam in some 
parts of Mongolia, and over a million domesticated 
ones live in Asia. 

Scientists believe that members of the camel family 
lived in North America at least 40 million years ago. Be- 
fore the Ice Age, camels had developed into a distinct 
species and had moved westward across Alaska to west- 
ern Asia. In Asia, two groups separated and gradually 
became the two chief kinds of camels known today. 
Meanwhile, smaller members of the camel family had 
moved southward from North to South America. Today, 
four members of the camel family live in South America: 
(1) alpacas, (2) guanacos, (3) llamas, and (4) vicuñas. By 
the time Europeans went to North America, no mem- 
bers of the camel family had lived there for many thou- 
sands of years. No one knows why they disappeared. 

The first dromedary (one-humped) camel was im- 
ported into Australia in 1840. This ill-fated animal took 
part in an expedition into the northern part of South 
Australia. It was destroyed after accidentally causing its 
owner's death. Later, large numbers of camels were im- 
ported into Australia for exploration and station work in 
the arid interior. About 25,000 camels still roam wild in 
the central Australian deserts. 


People and camels 


Millions of people who live in Africa and Asia depend 
on camels to supply most of their needs. In lands at the 
edge of the deserts, camels pull ploughs, turn water 
wheels to irrigate fields, and carry grain to market 
places. Deep in the deserts, camels are almost the only 
source of transportation, food, clothing, and shelter. In 
turn, camels need people to fetch water for them from 
wells if they are to survive the hot summers. 

Camels work hard for people, but their behaviour is 
unpredictable. Bactrian camels may spit at people, and 
all camels can kick. Camels may groan and bawl when 
they are loaded and have to rise to their feet. But they 
routinely carry loads of up to 150 kilograms for eight 
hours. They can carry more but do so unwillingly. Usu- 
ally, camels work only six months of the year. If too 
much is demanded of them, they will die from overexer- 
tion. 

Camels are an important source of food in the desert. 
People eat the meat of young camels, though it can be 
very tough. They melt fat from the animal's hump and 
use it as butter. People drink camel's milk and also make 
cheese from it. 

The camel also supplies wool and leather for clothing 
and shelter, Camel owners weave the animal's soft, 
woolly fur into fine cloth and warm blankets. The long 
fur of the Bactrian camel is especially good for weaving 
into cloth. Arabs use the cloth for much of their cloth- 
ing, and they also make tents from it. Camel's hair cloth 


Facts in brief about camels 


Names: Male, bull; female, cow; young, calf, foal; group, herd. 

Gestation period: About 13 months. 

Number of young: Usually 1. 

Length of life: up to 40 years. 

Where found: Africa, Asia, and Australia. 

Scientific classification: Camels belong to the camel family, 
Camelidae. They are in the genus Camelus. The Arabian camel 
is C dromedarius. The Bactrian camel is C bactrianus. 
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Herds of Bactrian camels graze in the Gobi Desert. These sturdy animals, whose ancestors 
roamed wild, can carry heavy packs for long distances over rocky mountain trails. 


is sold in many parts of the world for making blankets, 
coats, and suits. 

The strong, tough skin of the camel provides leather 
for shoes, bags, and saddles. Dried camel bones can be 
carved like ivory for jewellery or utensils. Camel drop- 
pings are dried and used for fuel. 


The body of a camel 


A camel stands from 1.8 to just over 2 metres tall at 
the shoulders, and weighs from 250 to 680 kilograms, Its 
ropelike tail is over 50 centimetres long, Camels seem 
larger than they are because of their thick, woolly fur, 
which may be all shades of brown, from nearly white to 
almost black. An Arabian camel's fur is short and helps 
protect its body from the heat. A Bactrian camel's fur is 
longer. It may grow about 25 centimetres long on the 
animal's head, neck, and humps. 

All camels lose their fur in spring and grow a new 
coat. A camel looks sleek and slender for several weeks 
after losing its coat, but a thick coat of new fur grows by 
autumn. 

Camels have calluslike bare spots on their chests and 
on their leg joints. These spots look as though the hair 
has been rubbed off, but they are natural and not signs 
of wear. Even young camels haye them. Thick, leathery 
skin grows there and becomes tough when the animal 
is about five months old. 


The head. A camel has large eyes on the sides of its 
head. Each eye is protected by long, curly eyelashes that 
keep out sand. In the daytime, when the sun is high, the 
eyes do not allow excessive light in. Glands supply the 
eyes with a great deal of water to keep them moist. 

Thick eyebrows shield the eyes from the desert sun. 

The camel's small, rounded ears are located far back 
on its head. The ears are covered with hair, even on the 
inside. The hair helps keep out sand or dust that might 
blow into the animal's ears. A camel can hear well, but, 
like the donkey, it often pays no attention when given a 
command. 

The camel has a large mouth and 34 strong, sharp 
teeth, It can use the teeth as weapons. A camel owner 
may cover the animal's mouth with a muzzle to keep it 
from biting. A working camel cannot wear a bit and bri- | 
dle, as a horse does, because its mouth must be free to 
chew cud (regurgitated food). Instead, a rope for leading 
the animal is fastened through a hole near the camel's 
nose. 

The hump of a camel is mostly a Jump of fat. Bands 
of strong tissue hold pads of fat together, forming the 
hump above the backbone. The hump of a healthy, well- 
fed camel may weigh 35 kilograms or more. 

Most kinds of animals store fat in their bodies, but 
only camels keep most of their fat in a hump. If food is 
hard to find, the fat in the hump provides energy for the 


animal. If a camel is starving, its hump shrinks. The 
hump may even slip off the animal's back and hang 
down on its side. After the camel has had a few weeks’ 
rest and food, its hump becomes firm and plump again. 
The hump is not a storage place for water, as many peo- 
ple believe. 

The legs and feet. Camels have long, strong legs. 
Powerful muscles in the upper part of the legs allow the 
animals to carry heavy loads for long distances. A camel 
can carry as much as 450 kilograms, but the usual load 
weighs about 150 kilograms. While working, the animals 
typically travel about 40 kilometres a day, at a speed of 5 
kilometres an hour. 

Camels usually walk, especially if it is hot, but when 
they must go faster they either gallop or pace. The pace 
is a medium-speed movement in which both legs on the 
same side rise and fall together. This leg action pro- 
duces a swaying, rocking motion that makes some rid- 
ers “seasick.” Camels are sometimes called “ships of the 
desert.” 

The tough, leathery skin pads on a camel's legs act as 
cushions when the animal kneels to rest. The camel 
bends its front legs and drops to its knees. Then it folds 
its hind legs and sinks to the ground. To get up, the 
camel straightens its hind legs and then jerks up its 
front legs. A camel can lie down and get up again even 
with a heavy load on its back. 

Camels have two toes on each foot. A hoof that looks 
like a toenail grows at the front of each toe. Cows, 
horses, and many other animals walk on their hoofs. But 
a camel walks on a broad pad that connects its two long 
toes. This cushionlike pad spreads when the camel 
places its foot on the ground. The pad supports the ani- 


A dromedary can be bred and trained for riding and racing. It 
can run at about 15 kilometres per hour, and can travel as far as 
160 kilometres in a day. 
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mal on loose sand in much the same way that a snow- 
shoe helps a person walk on snow. The camel's cush- 
ioned feet make almost no sound when the animal 
walks or runs. 


The life of a camel 


Young. A female camel carries a single young, called 
a calf, inside her body for about 13 months before giv- 
ing birth. The calf's eyes are open at birth, and a thick, 
woolly coat covers its body. The calf can run when it is 
only a few hours old, and it calls to its mother with a soft 
“baa” somewhat like that of a lamb. The young camel and 
its mother live together for several years unless they are 
forcibly kept apart. 

When a calf is about a year old, its owner begins to 
teach it to stand and kneel on command. The young 
camel also learns to carry a saddle or small, light packs. 
The size and weight of the packs are gradually in- 
creased as the camel grows older. A 5-year-old camel 
can carry a full load. 

Food. Camels can go for days or even weeks with lit- 
tle or no food or water. Desert people feed their camels 
dates, grass, and such grains as wheat and oats. In zoos, 
the animals eat hay and dry grains—about 3.5 kilograms 
of each every day. When a camel travels across the de- 
sert, food may be hard to find. The animal may have to 
live on dried leaves, seeds, and whatever desert plants it 
can find. A camel can eat a thorny twig without hurting 
its mouth. The lining of the mouth is so tough that the 


Aweek-old camel calf, 
above, rests beside its 
mother. A calf can run soon 
after birth, but stays with its 
mother for several years. 


Acamel's thick eyebrows, 
right, help shade its eyes from 
the sun. The animal can shut 
its nostrils and lips tightly to 
keep out blowing sand. 
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The skeleton of a camel 


sharp thorns cannot push through the skin. If food is 
very scarce, a camel will eat anything—bones, fish, meat, 
leather, and even its owner's tent. 

A camel does not chew its food well before swallow- 
ing it. The animal's stomach has three sections, one of 
which stores the poorly chewed food. This food, or cud, 
is later returned to the mouth in a ball-like glob, and the 
camel chews it. The chewed food is then swallowed and 
goes to the other parts of the stomach to be completely 
digested. Camels, deer, cattle, and other kinds of ani- 
mals that digest their food in this way are called rumi- 
nants (see Ruminant). 

Water. A camel can go without water for days or 
even months. The amount of water a camel drinks varies 
with the time of year and with the weather. Camels need 
less water in winter when the weather is cool and the 
plants they eat contain more moisture than in summer. 
Camels that graze in the Sahara can go all winter with- 
out water and may refuse to drink if water is offered to 
them. But a large, thirsty camel can drink as much as 200 
litres a day. This water is not stored in the camel's body 
but replaces water previously used up. 

A camel needs little water each day because it gets 
some moisture from its food. Also, it keeps most of the 
water that is in its body. Most animals sweat when hot, 
and the evaporation of the water from their skin keeps 
them cool. But camels do not sweat much. Instead, their 
body temperature rises by as much as 6 Celsius degrees 
during the heat of the day and then cools down at night. 
In people, an increase of only one or two degrees is a 
sign of illness. 

On extremely hot days, a camel keeps as cool as pos- 
sible by resting rather than feeding. It may lie down in a 
shady place or face the sun so that only a small part of 
its body receives the sun's rays. A group of camels may 
fight off heat by pressing against each other, because 
the body temperatures of the camels may be lower than 
the air temperature. 

Related articles in World Book include: 


Alpaca Dromedary Llama 
Arabs Ethiopia (picture) Sahara (picture) 
Asia (pictures) Guanaco Vicuña 


Camel's-hair cloth 


Camellia is a group of about 80 semitropical ever- 
green trees or shrubs. The group includes the tea plant. 
It is native to China and Japan. Perhaps the best-known 
kind is the common camel- 
lia. Many varieties of this 
plant are grown as orna- 
mental plants. The plants 
bloom outdoors in winter 
and spring. 

Camellias have shiny, 
dark green leaves and 
beautiful roselike flowers 
with heavy, waxy petals. 
The blossoms may be red, 
white, pink, or spotted 
with colour. They some- 
times grow to as much as 
13 centimetres across. 
Some of the most popular camellia varieties have attrac- 
tive double petals. 

Gardeners usually grow camellias from cuttings or by 
grafting. The plants thrive in loose, moist, fertile soil and 
filtered shade. Camellias are usually planted in well- 
drained acid soils, with mulch (straw, leaves, or loose 
materials) spread around them to keep the soil moist. 
They prefer a sheltered position. Young plants need 
staking until they are well established. 

Scientific classification. Camellias belong to the tea family, 
Theaceae. The common camellia is classified as Camellia japon- 
ica. The small-flowered camellia is C sasanqua. 

Camelot. See Arthur, King. 

Camel's-hair cloth is a soft, medium-weight woollen 
cloth made from the fur of the Bactrian camel. In spring, 
the camel loses its winter coat and grows a new one. 
The fur comes off in large pieces, which are gathered 
and processed. Camel fur consists of long, coarse hairs 
that yield poor fibres, and short, fine hairs that produce 
a soft, warm cloth. The cloth is used to make blankets. 
See also Camel. 

Cameo is an engraved gem with the designs carved so 
they project from the surface. Cameos are carved from 
stones with layers of different colours. The design is 
usually cut from a top white or light-coloured layer, 


Camellias 


‘Onyx brooch (mid-1800s}, probably by L. Saulini; sardonyx ring 
{early 1800s) by Niccolò Amastini. The Metropolitan Museum of Art; 
New York City 


Cameos often feature subjects from classical mythology. The 
brooch on the left shows the head of Medusa, a monster in 
Greek myths who had snakes for hair. The ring on the right has 4 
scene from the education of Bacchus, the Roman god of wine. 


with a contrasting darker bottom layer serving as the 
background. Stones commonly used for cameos include 
agate, chalcedony, onyx, and sardonyx. Imitation cameos 
are made from glass, shells, moulded plastics, porce- 
lain, and copies of precious and semiprecious stones. 
Cameos are primarily used in rings, brooches, and other 
types of jewellery. 

Cameos were introduced during the Hellenistic Age 
in Greece (about 323 to 100 B.C). The Romans also pro- 
duced’excellent cameos. Since the 1400s, Italy has be- 
come perhaps the most important centre of cameo pro- 
duction in Europe. 

See also Lapidary. 


How a camera uses light 
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Camera is an instrument used for taking photographs 
or making films. It ranks as one of the most important 
means of communication, documentation, and expres- 
sion in the world today. The word camera comes from a 
Latin term meaning chamber. The simplest kind of cam- 
era is a dark box that holds light-sensitive film at one 
end. Light reflects off the scene that is being photo- 
graphed and enters the camera through a lens that is at 
the opposite end. The light forms an image on the film 
to make a picture. 

This article explains how a camera takes pictures and 
discusses various types of cameras. For a discussion of 
the history and parts of a camera and how to take pic- 


A camera is basically a dark box that holds light-sensitive film at one end and has a small aperture 
(hole) at the other. Light enters the camera through the aperture and forms an image on the film. 
You can see how this process works by shining flashlights through a pinhole in the side of a box. 


Light passes through the aperture and strikes the opposite side of the box. Light rays travel in a 
straight line, and so the light reaches the inside wall from the same direction as it entered the box. 
Light from flashlight A passes downward through the aperture, light from B goes straight across, 
and light from C travels upward. Light rays coming from all three directions at once cross as they 


pass through the aperture. As a result, they reverse positions and strike the inside wall at points C, 
B, and A. Thus, the images formed by light inside a camera are always inverted. 


A pinhole allows sunlight reflected from a sailing boat to ex- 
Pose the film in the back of the box, thereby creating a picture 
of the boat, above. A pinhole aperture admits only a small 
amount of light. For this reason, it may take several seconds for 
enough light to enter the box to expose the film. 


A lens increases the amount of light that enters the box. A pic- 
ture of a sailing boat can be recorded on film in a fraction of a 
second by covering the aperture with a lens. A lens also im- 
proves the quality of the picture because it focuses the incom- 
ing light rays into a sharp image on the film. 
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Parts of a single-lens reflex camera 


> A ie ht 
A single-lens reflex camera enables photographers to see their subject through the lens. Ligt 
tomte subject passes through the lens and is transmitted by a mirror and a prism to the view- 
finder. When the shutter release button is pressed, the mirror lifts so the light will expose the film. 


Viewfinder 


Shutter speed dial 


Shutter release button 


Film advance. 


Frame counter- 


Self-timer Shutter 


tures, see the World Book article on Photography. For 
information on making films, see the articles on Film in- 
dustry and Video camera. 


How a camera works 


All cameras—those that take photographs and those 
that make films—use the same basic principles to form 
an image. Light reflects from the scene being photo- 
graphed and strikes the lens of the camera. The light 
passes through the lens and forms an inverted (upside 
down) image on the film at the back of the camera. The 
image can be sharpened by adjusting the distance be- 
tween the lens and the film. Many cameras have a focus- 
ing mechanism by which the photographer moves the 
lens a short distance to sharpen the image. Other cam- 
eras automatically adjust by measuring the distance of 
the photographed object by reflected infrared rays, or 
sound waves. 

A device called a shutter opens to let light enter the 
camera. The shutter may be behind the lens, between 
two lenses, or directly in front of the film. The speed of 
the shutter's opening and closing determines how long 
the film is exposed to light. By opening and closing rap- 
idly, the shutter can “freeze” an image in motion. Many 
cameras have adjustable shutter speeds, ranging from 
30 seconds to z4 of a second. Some cameras have 


Light meter cell 


Focusing screen 


Rewind knob 


Focusing ring 


electronic shutters that adjust speeds automatically. 

A device called a diaphragm fits in front of, behind, or 
within the lens and controls the amount of light entering 
the camera. The diaphragm can be expanded ona 
cloudy day to let in more light or contracted on a sunny 
day to let in less light. Most cameras today have an elec- 
tric eye mechanism that measures the intensity of the 
light and automatically adjusts the diaphragm. 4 

In addition, most cameras have a viewfinder, which is 
a sighting instrument that the photographer looks 
through in order to frame the subject. Most cameras 
also have a film advance. With this device, the photogra- 
pher winds the film through the camera to put unex- 
posed film in position to take a picture. After each pic- 
ture has been taken, the film advance moves the 4 
exposed film out of the way. The film advances automati- 
cally in many cameras. 


Types of cameras 


Fixed-focus cameras, the most basic of all cameras, 
have a nonadjustable lens. Most models have a single 
diaphragm setting and only one or two shutter speeds. 
Most fixed-focus cameras, including many inexpensive, 
pocket-sized models, use 110-size or 126-size film. The 
negatives of such film require considerable enlarge- 
ment, which may produce a fuzzy image. 


Some kinds of cameras 
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A point-and-shoot camera has many automatic features, in- 
cluding focusing, light exposure, and film advance. These auto- 
matic features make this type of 35-millimetre camera easy to 
use and popular among photography enthusiasts. 


A view camera is the largest and most adjustable type of cam- 
era. The lens end and the back end of this camera can be moved 
forward or backward and tilted at different angles to produce a 

variety of artistic effects. 


In general, a fixed-focus camera can take satisfactory 
photographs in ordinary daylight but not in dim light, 
because its lens does not admit much light. The camera 
may produce a blurred picture if the subject is moving 
or is less than 2 metres away. Many fixed-focus cameras 
can take flash pictures. 

Disposable cameras are a kind of fixed-focus camera 
that combine a plastic lens, a shutter, and film in one 
small box. The entire camera is taken to the photo labo- 
ratory when the roll of film has been exposed. 

A special type of fixed-focus camera, called a disc 
camera, uses film arranged on a circular disc. Disc cam- 
eras are about the size of a pocket calculator. Some 
models provide a second focus for subjects as close as 
45 centimetres. 

Point-and-shoot cameras have many automatic fea- 
tures that make them easy to use. Electronic devices in- 
side the cameras automatically adjust the focus, set the 
light exposure and the shutter speed, and advance and 
rewind the film. A built-in electronic flash automatically 
supplies light when too little light reflects off the sub- 
ject. The cameras are equipped with high-quality lenses 
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An instant camera produces a print almost immediately after a 
picture is taken. The film used in these cameras contains chemi- 
cals that develop and print pictures automatically. Some types of 
film for instant cameras also provide reusable negatives. 


A film camera takes pictures that re-create the movement of 
subjects when the film is projected on a screen. Many amateur 
filmmakers use an 8-millimetre camera, like the one shown 
above. 


that produce a sharp image. Some of them have a zoom 
lens. Point-and-shoot cameras use film that measures 35- 
millimetres wide. Since their introduction in the 1970's, 
these cameras have gained wide popularity among ama- 
teur photographers. 

Single-lens reflex cameras appeal to skilled ama- 
teur photographers and to professional photographers. 
The camera's name refers to its viewing system. The 
photographer views the subject through the camera 
lens rather than through a separate viewing lens. A mir- 
ror between the lens and the film reflects the image 
onto a viewing screen. When the shutter release button 
is pressed to take a picture, the mirror lifts out of the 
way to allow the light to expose the film. Thus, the pho- 
tographer sees almost the exact image that is recorded 
on the film. Single-lens reflex cameras use 35-millimetre 
film. The photographer can adjust the focus, select the 
shutter speed, and control the opening of the dia- 
phragm. Many new models can also adjust the focus 
and control the light exposure automatically. 

The standard lens of the single-lens reflex camera can 
be replaced by special-purpose lenses that change the 
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size and depth relationship of objects in a scene. These 
lenses include wide-angle lenses, telephoto lenses, and 
zoom lenses. A wide-angle lens provides a wider view 
of a scene than a standard lens does. A telephoto lens 
has a narrow angle of view and makes objects appear 
larger and closer. A zoom lens combines many features 
of standard, wide-angle, and telephoto lenses. With 
other accessories, many single-lens reflex cameras can 
take pictures through a microscope, through a tele- 
scope, or underwater. 

Twin-lens reflex cameras have a viewing lens di- 
rectly above the picture-taking lens. The image in the 
viewfinder appears on a flat screen on top of the cam- 
era. Photographers find such a viewing screen helpful in 
composing a picture. Photographers do not hold the 
viewfinder to the eye, as they do with a fixed-focus, 
point-and-shoot, or single-lens reflex camera. They usu- 
ally hold the camera at the chest or waist and look down 
into the viewfinder. The image appears reversed from 
left to right. In most models, nearby subjects appear 
lower in the picture area of the viewfinder than they ap- 
pear in the photograph. Most twin-lens reflex cameras 
use film that produces negatives measuring 6 by 6 centi- 
metres. 

View cameras are the largest and most adjustable 
type of camera. Most have an accordionlike body, with a 
replaceable lens in front. They have a large viewing 
screen instead of a viewfinder. Most models have an ad- 
justable diaphragm and shutter speed. View cameras 
must be mounted on a stand for efficient operation. 

A photographer focuses a view camera by moving the 
lens end or the back end of the camera forward or back- 
ward to produce a sharp image on the viewing screen. 
Adjustments in the tilt of the camera give the photogra- 
pher great control over the image. A view camera can 
provide artistic distortions of a subject more effectively 
than any other kind of camera. 

Many professional photographers use a view camera 
for portraits and other subjects. A view camera uses 
sheets of film that range in size from 60 by 90 milli- 
metres to 280 by 360 millimetres. These pictures are 
often contact-printed. A contact print is a photograph 
made to exactly the same size as the negative. It is made 
by shining light through the negative, which is held in 
contact with light-sensitive paper. 

Instant cameras use film that provides a print with- 
out first being developed into a negative. The cameras 
produce a print 15 seconds to 2 minutes after the pho- 
tographer takes a picture. The time varies according to 
the camera and the type of film. Instant cameras use film 
that provides pictures ranging in size from 73 by 92 mil- 
limetres to 508 by 610 millimetres. Special types of film 
for instant cameras also provide negatives. Some instant 
cameras can take flash pictures and focus automatically 
as the photographer lines up a subject in the viewfinder. 

Electronic cameras create pictures that can be 
viewed on a television screen. The lens in most elec- 
tronic cameras focuses light on a light-sensitive mecha- 
nism called a charge-coupled device, or CCD. The CCD 
changes the light into electronic signals. The electronic 
pictures can then be stored on small magnetic discs 
similar to those used in computers. With additional 
equipment, electronic images can also be sent over tele- 
phone lines or printed on paper. 


Film cameras take pictures that re-create the motion 
of a subject when they are viewed. Professional filmma- 
kers generally use large cameras that take 35- or 16- 
millimetre film. Most amateurs record on 8-millimetre 
film called super-8. Today, many amateur filmmakers 
use portable video cameras called camcorders. These 
cameras convert light reflected by the subject into elec- 
tronic signals that are recorded on magnetic tape. Most 
film cameras and camcorders can record sound at the 
same time as they record images. Most of them also 
have a zoom lens. 

Stereo cameras have two identical picture-taking 
lenses with matched shutters. When a stereo camera 
takes a picture, each lens photographs the same subject, 
but from a slightly different angle. When shown on a de- 
vice called a stereoscope or seen through glasses that 
polarize light, the two images blend in one picture that 
seems to have depth. Stereo cameras are made for tak- 
ing photographs or for making films. 

Special-purpose cameras have been designed for 
industrial, medical, military, and scientific uses. They in- 
clude aerial cameras used in space, and underwater 
cameras. 

Related articles in World Book include: 


Astronomy (Optical Eastman, George Film industry 
telescopes) Lens Photography 
Camera lucida Light meter Video camera 

Camera obscura 


Camera lucida is a sketching device that consists of a 
four-sided prism and a magnifying glass, both attached 
to a frame. The term means /ight chamber. The device 
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The camera lucida is a device used in sketching. 


produces a virtual image of the object on the paper 
where the sketch is made, as in the illustration. Another 
form uses a right-angled prism with a sheet of glass for 
a reflector. Artists have used it to make accurate draw- 
ings of architectural scenes and landscapes, to reduce 
large drawings, and to transpose sketches. The reflected 
image's size is controlled by the distance from the ob- 
ject. See also Prism. 

Camera obscura is a box used for sketching large 
objects. The term means dark chamber. The box con- 
tains a mirror set at a 45° angle. A double-convex lens 
like that in a photographic camera is placed in the front 
end. The image of the object is transmitted through the 
lens and appears on the mirror. The mirror then reflects 


the image upward to a ground-glass screen on the top 
of the box. There it can be sketched easily. A form of 
camera obscura that is used today is the finder, a cam- 
era viewing mirror in which pictures can be composed 
and focused. See also Lens; Photography (Early devel- 
opments). 

Cameron, Julia Margaret (1815-1879), a British pho- 
tographer, pioneered in the field of artistic photogra- 
phy. She was especially noted for dramatic close-up 
portraits, but her works also include photographs that 
portray religious scenes or illustrate poems. She photo- 
graphed many leading figures of the 1860's and 1870's. 

Cameron did not share the widely held belief that a 
photograph should be a detailed, visually precise repre- 
sentation of a person or scene. Instead, she tried to cap- 
ture the character and spirit of her subjects. To achieve 
this effect, she experimented with lighting and composi- 
tion. She valued expressiveness over technical quality, 
and many of her photographs were blurred or out of 
focus. Other photographers criticized these technical 
flaws, but many artists and critics praised Cameron's 
works, Cameron was born in Calcutta, India, and moved 
to England in 1848. 

Cameroon is a country on the west coast of Africa. It 
covers 475,442 square kilometres. For Cameroon's total 
population, see the Facts in brief table with this article. 
The people belong to about 200 ethnic groups. Yaoundé 
is Cameroon's capital. Douala is its largest city. The 
United Kingdom (UK) and France ruled Cameroon from 
1919 to the early 1960's, when it became independent. 

Government. A president heads the national govern- 
ment of Cameroon. This official holds the most power in 
the government. A 180-member National Assembly 
makes the country’s laws. The president and the Assem- 
bly members are elected to five-year terms by the peo- 
ple. The president appoints the prime minister, Cabinet 
members, and other officials to help carry out the func- 
tions of the government. Cameroon's chief political party 
is the Cameroon People’s Democratic Movement. Came- 
roon is divided into 10 provinces, each headed by a gov- 
ernor appointed by the president. 

People. Cameroon's largest ethnic groups are the 
Bamiléké, who live in the western mountainous region; 
and the Fulani, who live in the north. The Douala, the 
Ewondo, and the Fang inhabit the southern and central 
regions. English and French are Cameroon's official lan- 
guages, but most Cameroonians speak one of the coun- 
trys 54 African languages. About 45 per cent of the peo- 
ple practise traditional African religions. About 35 per 
cent are Christians. About 20 per cent are Muslims. 
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The camera obscura was used by artists to reproduce objects 
or scenes before photographic cameras became common. 
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About two-thirds of Cameroon's people live in rural 
areas. Most of them are farmers, but some are herders. 
The majority of the rural people live in villages or small 
towns. Manufacturing and service industries provide 
jobs in Cameroon’s urban areas, which have about one- 
third of the population. Each year, large numbers of 
rural people move to urban areas to seek jobs. Douala 
and Yaoundé, the chief cities, have elegant hotels, fine 
office buildings, and fashionable modern houses. But 
they also have areas in which many people live in slum- 
like conditions. The cities face the problem of accom- 
modating the many rural people who move to the cities. 

Most houses in the northern towns and villages are 
round clay huts or rectangular brick houses. Northern 
herders, who move from place to place, build light shel- 
ters from poles and woven mats. Houses in the western 
mountainous region are usually square brick structures. 
Typical homes in the southern forest region are rectan- 
gular houses made of wood, palm leaves, and clay. 
Along the coast, people build wooden houses covered 
with tree bark or with sheets of metal. 

The government operates free state schools and uni- 
versities, and gives financial aid to private schools. But 
Cameroon has shortages of schools and teachers, and 
many children do not attend school. Only about 40 per 
cent of the people 15 years old or older can read and 
write. 

Artists in Cameroon are known for their wood carv- 
ing. They carve ceremonial masks, small statues, and 
decorations on buildings. Some of the finest Cameroo- 
nian art is produced by the Bamiléké and Bamoun peo- 
ples, who live in the Western Highlands. 

Land and climate. Mountains and hills lie along 
Cameroon’s western border, from Lake Chad in the 
north to Mount Cameroon in the south near the coast. 
Mount Cameroon, at 4,070 metres, is the country's high- 
est point. A forested plateau in central Cameroon sepa- 
rates savanna (grassy plains) in the north from tropical 
lowlands along the coast of the Gulf of Guinea in the 
south. Cameroon has three main rivers, the Benue, the 
Wouri, and the Sanaga. 

Large numbers of wild animals once roamed areas in 
southern Cameroon, but they have become scarce. 
Many were killed by hunters, or by farmers because 
they interfered with farming activities. Many animals, in- 
cluding elephants, giraffes, monkeys, and various spe- 


Facts in brief about Cameroon 


Capital: Yaoundé. 

Official languages: English and French. 

Area: 475,442 km?. Greatest distances—north-south, 1,239 km; 
east-west, 724 km. Coastline—400 km. 

Elevation: Highest—Mount Cameroon, 4,070 m above sea level. 
Lowest—sea level, along the coast. 

Population: Estimated 1996 population—13,651,000; density, 28 
people per km?; distribution, 59 per cent rural, 41 per cent 
urban, 1987 census—10,493,655. Estimated 2001 population— 
15,727,000. 

Chief products: Agriculture and forestry—bananas, cacao 
beans, coffee, cotton, palm oil, root crops, rubber, timber. 
Manufacturing—aluminium, beer, cocoa, petroleum products, 
shoes, soap. Mining—bauxite, petroleum. 

Flag: The flag has green, red, and yellow vertical stripes, with a 
yellow star in the centre of the red stripe. See Flag (picture: 
Flags of Africa). 
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cies of antelope can still be found on a wildlife reserve 
at Waza National Park, in the north. 

Cameroon's northern savanna region is hot and dry 
most of the year. The average temperature is about 
28° C, but daytime temperatures sometimes reach 49° C. 
The central plateau is cooler, with an average tempera- 
ture of about 24° C. The coastal region is hot and humid. 
Some places there receive up to 500 centimetres of rain 
a year, and the average temperature is about 27° C. 

Economy. Cameroon has a developing economy that 
depends primarily on agriculture. About 75 per cent of 
the labour force works in agriculture. Farmers grow 
such crops as cassava, maize, millet, yams, and sweet 
potatoes mainly for their own use. The chief cash crops 
include bananas, cacao beans, coffee, cotton, and pea- 
nuts. 

Petroleum is Cameroon's most important natural re- 
source. Bauxite, which is used to make aluminium, is an- 
other important resource. Trees in the country provide 
palm oil, rubber, and timber. Cameroon has few large 
manufacturing and processing industries. The industries 


include the processing of agricultural raw materials, and 
the manufacture of aluminium products, beer, ciga- 
rettes, petroleum products, shoes, soap, and soft drinks, 

Petroleum, cocoa, aluminium, cotton, and coffee are 
Cameroon's main exports. Imports include machinery 
and transportation equipment. France and the United 
States are Cameroon's chief trading partners. 

Most of Cameroon's roads are unpaved. Railways link 
the larger cities and towns. International airports are lo- 
cated at Douala, Garoua, and Yaoundé. 

Cameroon has one daily newspaper. Radio and televi- 
sion are controlled by the government. 

History. Stone tools and rock carvings found in Cam- 
eroon indicate that people have lived in the area since 
prehistoric times. Bantu-speaking people were one of 
the earliest identified groups to settle in Cameroon. 
They lived in the northern highlands several hundred 
years before the birth of Christ. In the 400s B.C, the Car- 
thaginian explorer Hanno described a volcanic eruption 
of what may have been Mount Cameroon. A state called 
Kanem that developed in about A.D. 800 extended into 
the central part of present-day Cameroon. 

In the late 1400's, Portuguese explorers became the 
first Europeans to reach Cameroon. The country's name 
comes from camaroés, the Portuguese word for shrimp. 
The Portuguese had found shrimplike animals in the 
Wouri River. From the late 1400's to the late 1800's, other 
Europeans visited the area. Many of them went to Came- 
roon to participate in the flourishing slave trade there. 
The United Kingdom abolished its slave trade in 1807, 
and many other European nations did so in the early 
1800s. Ivory and palm oil then became the major trade 
products. In 1858, British missionaries established Victo- 
ria, the first permanent European settlement in Came- 
roon, at the base of Mount Cameroon. 

In the 1800s, three European countries—the United 
Kingdom, France, and Germany—struggled for control 
of Cameroon. In 1884, two local Douala chiefs signed a 
treaty with Germany that made Cameroon a German 
protectorate (protected state). Germany lost control 


Yaoundé is the capital of the African nation of Cameroon. The 
city is a commercial and transportation centre. Its shopping be 
trict includes this large, three-storey open-air clothing store- 


of Cameroon to the United Kingdom (UK) and France 
during World War I (1914-1918). In 1922, the UK and 
France divided Cameroon into two sections. In 1946, the 
UK and France pledged to give their part of Cameroon 
self-government or independence. 

On Jan. 1, 1960, French Cameroun became the inde- 
pendent Republic of Cameroon. In an election in Febru- 
ary 1961, the people in the two parts of British Came- 
roons were given the choice of joining their territory 
with the new Republic of Cameroon or with neighbour- 
ing Nigeria. Voters in the northern part chose to join Ni- 
geria, and their area became part of that country on 
June 1, 1961. Voters in the southern part chose to join 
the Republic of Cameroon. This union took place on 
Oct. 1, 1961. From then until early 1972, Cameroon oper- 
ated as a federation of two states—East Cameroon and 
West Cameroon, In May 1972, Cameroon adopted a new 
constitution that combined the two separate states. 

In the 1970's, Cameroon began pumping petroleum 
from the Gulf of Guinea. The petroleum trade has 
helped meet energy needs and aided the economy. 

Until 1991, only one political party—the Cameroon 
People’s Democratic Rally—was allowed in Cameroon. 
In 1991, political parties were legalized. In March 1992, 
multiparty elections were held. 

See also Fulani; Pygmies; Yaoundé. 

Camilleri, Charles (1931- _), a Maltese composer, 
was the first to write operas with Maltese librettos. His 
one-act opera, Melita, was written in 1968. Camilleri’s 
later works include Magam (1970), The Leningrad (1987), 
and City of Brass (1990). Camilleri was born in Malta and 
studied music there. He was a conductor with the Cana- 
dian Broadcasting Corporation from 1960 to 1965. 
Camm, Sir Sydney (1893-1966), was a leading British 
aircraft engineer. He was closely concerned with the 
production of the famous Hawker fighter aircraft during 
World War II (1939-1945). These aircraft included the 
Hurricane, the Typhoon, and the Tempest, from which 
the Fury and the Sea Fury were later developed. He also 
assisted in the development of the Hunter jet. The 
Hawker P.1127, a vertical-take-off-and-landing fighter 
plane, was named “Aircraft of the Year” in 1962. Camm 
was born at Windsor, England. 

Camões, Luiz de. See Portugal (Arts). 

Camogie. See Gaelic games. 

Camomile is a group of small plants that are some- 
times used as medicinal 
herbs. The name is often 


spelled chamomile. The 
most commonly cultivated 
camomile is called the 
common, or corn, camo- 
mile, and sometimes the 
English, or Roman, camo- 
mile. A perennial, it grows 
about 30 centimetres high 
and has a slender, trailing 
stem and many branches. 
The flowers look much like 
daisies. The flowers and 
leaves smell sweet, but 
taste bitter. Common cam- 


omile can be grown as a 


lawn, on well-drained soil. Camomile 
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The dried flowers are used to make a tea that has a 
relaxing effect. The flowers are sometimes applied as a 
poultice (warm, moist mass) to treat toothache, or made 
into a tonic. German camomile may grow as high as 60 
centimetres. Its flower heads are used as a herb. 

Scientific classification. Camomiles belong to the family 
Compositae (Asteraceae). The common camomile is Anthemis 
nobilis, German camomile is Matricaria chamomilla. 
Camorra was a secret society of criminals that formed 
in Naples, Italy, in the early 1800's. Its members, called 
Camorristi, became involved in blackmail, gambling, 
loan-sharking, smuggling, robbery, and murder. At 
times, the organization controlled the government of 
Naples. The society began to lose influence after it mur- 
dered a couple in 1906. A police investigation led to the 
conviction and imprisonment of many society members 
in 1912. After the trials, the Camorra lost much of its in- 
fluence. 

Since the end of World War II in 1945, one or more 
criminal societies called the Camorra have operated in 
and around Naples. Authorities are uncertain of the rela- 
tionship of this “new Camorra‘ to the old one. 
Camouflage is the art of hiding military equipment 
and troops from an enemy. People borrowed the idea of 
camouflage from nature. Many animals have the means 
of blending into their surroundings for protection. The 
fur of some small animals of northern countries turns 
white in winter, to blend in with the snow. Their fur is 
brown in summer, to enable them to hide in woods. 

Camouflage first became a recognized technique in 
World War | (1914-1918), when the use of the aeroplane 
greatly enhanced the possibility of observation by the 
enemy. During World War II (1939-1945), camouflage 
was applied to nearly every military activity. Camouflage 
ranged from using white uniforms in Arctic regions and 
mottled green uniforms in the jungle, to concealing cit- 
ies with smoke screens. 

In modern war the purpose of most camouflage is to 
conceal military forces and equipment from air observa- 
tion. Roofs of earth and branches are placed over gun 
emplacements so that enemy pilots cannot locate the 
guns. Troop movements are concealed by parking 


Camouflage protects a soldier during military manoeuvres. His 
white uniform blends with the snowy surroundings. 
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trucks and pitching tents in the shadows of trees instead 
of in the open. The runway of an airfield may be painted 
so that from the air it looks as if it were an area of fields 
and roads. The sides and roof of a building may be 
painted so that a road appears to run across it. Military 
installations have been camouflaged to look like golf 
courses from the air. Fleets of ships have been hidden 
from the enemy by stretching camouflaged nets over a 
harbour. 

Warships of World War I were painted with zigzag 
lines of many colours to hide them from submarines 
and enemy ships. This arrangement of colours was 
called “dazzle paint.” World War II ships were painted in 
softer tones in irregular patterns that blended with the 
sky and sea, making them even more difficult to detect. 

Most camouflage can be detected by aerial photogra- 
phy. Until recently, an object painted green to blend 
with a forest showed up when it was photographed with 
infrared film. Military intelligence officers have learned 
to detect many kinds of camouflage from such photo- 
graphs. In 1957, the United States Navy developed a 
paint that was effective against infrared film. 

See also Animal (Ways of life; picture: Animal camou- 
flage); Bird (Protection against enemies; Feathers); Octo- 
pus; Protective coloration. 

Camp. See Camping. 

Camp, Walter (1859-1925), is often called the father of 
American football. He was the most important figure in 
developing the game's rules, strategy, and playing tech- 
niques. Walter Chauncey Camp was born in New Britain, 
Connecticut, U.S.A. He played at Yale University from 
1876 to 1882, and he coached there from 1888 to 1892. 
Camp Cove in Australia was the site of Governor Ar- 
thur Phillip’s first landing within Port Jackson when he 
explored Sydney Harbour from Botany Bay in 1788. An 
obelisk and tablet now commemorate the landing. The 
name Camp Cove has been used from the earliest years 
of settlement, when harbour pilots were stationed there. 
Camp David is the official retreat of the president of 
the United States. It lies in a heavily wooded area of Ca- 
toctin Mountain in Maryland, about 110 kilometres from 
Washington, D.C. 

Camp David is administered by the Military Office of 
the White House and is operated by the United States 
Navy. Armed guards from the U.S. Marine Corps patrol 
the area and permit no unauthorized person to enter. 

President Franklin D. Roosevelt established the camp 
in 1942, as a retreat where he could escape the summer 
heat of Washington. He chose the site because its eleva- 
tion made it cool in summer and the isolated high loca- 
tion provided adequate security. 

Roosevelt called the camp Shangri-La, the name of a 
perfect mountain kingdom in Lost Horizon, a novel by 
the English author James Hilton. In 1945, President Harry 
S. Truman made Shangri-La the official presidential re- 
treat. President Dwight D. Eisenhower renamed the 
camp in 1953 after his grandson, David Eisenhower. 

Presidents have conducted their regular business at 
the retreat, and several have held important conferences 
there. In 1943, during World War II, Roosevelt met at the 
camp with British Prime Minister Winston Churchill. Ei- 
senhower conferred at Camp David with Soviet Premier 
Nikita Khrushchev in 1959. 

In 1978, President Jimmy Carter used Camp David to 


host peace talks between President Anwar el-Sadat of 
Egypt and Prime Minister Menachem Begin of Israel. 
The talks resulted in a major agreement, called the 
Camp David Accords. For details, see Middle East (At- 
tempt at peace). 

Campaign. See Election. 

Campanile is a bell tower. The term comes from the 
Italian word that means be//, Most campaniles are lo- 
cated in Italy. The towers are usually square, but some 
are round. The majority are built as separate structures, 
but they can be attached to a church, where their bells 
call people to prayer. Campaniles have also been at- 
tached to town halls, where they once functioned as 
lookout posts and structures of civic pride. 

The first campaniles were built beside churches in 
the A.D. 500s. Two of the earliest surviving campaniles 
were built with the churches of Sant’ Apollinare Nuovo 
and Sant Apollinare in Classe, both in Ravenna, Italy. 
The Leaning Tower of Pisa, started in 1173, is a campa- 
nile. The Italian artist Giotto designed the campanile of 
the Cathedral of Florence. Construction began in the 
1330s, after Giotto's death. The campanile of the Basilica 
of St. Mark in Venice is among the tallest at 98 metres. 
Although campaniles continue to be built, their popular- 
ity declined rapidly after the Renaissance. 

For pictures of campaniles, see Italy (Highlights); 
Leaning Tower of Pisa; Venice. See also Bell; Tower. 
Campanula is a group of slender plants with bell- 
shaped flowers that grow wild in Europe, Asia, and 
North America. They are commonly known as bellflow- 
ers. There are about 300 species, and many are culti- 
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A famous campanile, centre, stands next to the Cathedral of 
Florence, Italy. The Italian artist Giotto designed the bell tower 
in 1334, and it was completed in 1359. 


vated as garden plants. The 
flowers are white, blue, or 
purple. 

Many of the common 
European bellflowers grow 
on limestone soils, some in 
mountains. A few North 
American bellflowers grow 
in damp or marshy places. 
One attractive cultivated 
species is Canterbury bells 
that grows up to 1 metre 
and has large flowers, usu- 
ally purple in the wild. 
Clustered bellflower is 


smaller, with dense flower 
heads of a rich purple col- 
our. 


Scientific classification. 
Campanulas are members of 
the bellflower family, Campanulaceae. They make up the genus 
Campanula. 


Campanula 


See also Canterbury bell. 

Campbell, David (1915-1979), an Australian poet, be- 
came known for his lyrics about the countryside. David 
Watt lan Campbell was born at Adelong, in New South 
Wales, and educated at The King’s School, Parramatta, 
and Cambridge, England. As a student, he played foot- 
ball for England. During World War Il (1939-1945), he 
was a pilot in the Royal Australian Air Force, winning the 
Distinguished Flying Cross and bar. After the war, he be- 
came a farmer in southeastern New South Wales. His 
books of verse include Speak with the Sun (1949), The 
Miracle of Mullion Hill (1956), Selected Poems (1942- 
1968) (1968), and The Branch of Dodona (1970). 
Campbell, Donald (1921-1967), became the first 
speedboat racer to drive faster than 320 kph and live to 
talk about it. Campbell was born in Povey Cross, Surrey, 
England. His father, Sir Malcolm Campbell, held the 
water speed record of 227 kph when he died in 1948. 
When Stanley Sayres of Seattle, Washington, U.S.A., set 
a new record of 287.263 kph in 1952, Donald decided to 
return the record to the Campbell family, In 1955, Camp- 
bell broke the 320-kph speed barrier with a speed of 
325.602 kph. He drove a speedboat at a record of 444.726 
kph in 1964. Campbell died in a speedboat accident. 
Campbell, John Douglas Sutherland. See Lorne, 
Marquess of. 

Campbell, Kim (1947-  ), became Canada's first 
woman prime minister on June 25, 1993, after being 
elected leader of the ruling Progressive Conservative 
Party on June 13. But in parliamentary elections on Octo- 
ber 25, Canadians overwhelmingly favoured the Liberal 
Party, whose leader, Jean Chrétien, then became prime 
minister, 

Campbell worked as a litigator for a brief time in the 
mid-1980s. Her political career began in 1981, when she 
was elected to the Vancouver School Board. In 1985, she 
was named executive director for the office of British 
Columbia Premier Bill Bennett. She went on to win a 
seat in the province's legislative assembly. In 1988, she 
was elected to Canada’s House of Commons and quickly 
advanced through several key posts: minister of state for 
Indian affairs and northern development, minister of jus- 
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tice and attorney general, minister of national defence, 
and minister of veterans affairs. 

Campbell was born on March 10, 1947, in Port Al- 
berni, British Columbia. She attended the University of 
British Columbia, receiving a bachelor's degree in 1969 
and a law degree in 1983. She lectured in political sci- 
ence from 1975 to 1981. 

Campbell, Mrs. Patrick (1865-1940), was a British 
stage actress. She was a witty, temperamental per- 
former, who specialized in playing women with a so- 
cially improper past. In 1886, Campbell made her stage 
debut in London and established her career in 1893 as 
the title character in Sir Arthur Wing Pinero’s The Sec- 
ond Mrs. Tanqueray. She also starred in Pinero’s The 
Notorious Mrs. Ebbsmith (1895). She acted in Shake- 
spearean roles with the famous British actor Sir John- 
ston Forbes-Robertson. George Bernard Shaw wrote the 
part of Eliza Doolittle in Pygmalion especially for her. Se- 
lections of Campbell's correspondence with Shaw were 
published in Bernard Shaw and Mrs. Patrick Campbell: 
Their Correspondence (1952). 

Campbell was born in London. Her original name was 
Beatrice Stella Tanner. She married Patrick Campbell in 
1884. She wrote an autobiography, My Life and Some 
Letters (1922). 

Campbell, Robert (1769-1846), was an Australian 
merchant, farmer, politician, and philanthropist. He was 
born at Greenock, in Scotland, and went to Sydney in 
1798. His business in the Rocks, the hilly western arm of 
Sydney Cove, expanded rapidly. 

Campbell received large plots of land in the district 
where Canberra was later established. His home there, 
called Duntroon, still exists as part of the Royal Military 
College. He was a member of the Legislative Council 
from 1815 to 1843. In 1819, he set up the first savings 
bank in Australia. 

Campbell-Bannerman, Sir Henry (1836-1908), 
served as prime minister of the United Kingdom from 
1905 to 1908. His conciliatory attitude toward the Boers 
during and after the Boer War of 1899 to 1902 helped 
prepare for the formation of the Union of South Africa in 
1910. Born in Glasgow, Scotland, he graduated from 
Trinity College, Cambridge. A Liberal, he served in Par- 
liament for nearly 40 years. 

Campbelltown (pop. 137,898) is a city in New South 
Wales, Australia, 50 kilometres southwest of Sydney. 
The city, with a projected population of 230,000, is the 
hub of the Macarthur Growth Centre. The Macarthur 
project is for the development of a complex of three 
closely related cities, focused on a major new regional 
centre at Campbelltown. Planners expect the centre to 
have 400,000 people by the year 2000. Campbelltown 
was first settled in 1820. Its historic buildings include St. 
Peter's Anglican Church, which was built in 1823, and 
Glenalvon. 

Camphor, chemical formula C,,H,,0, is a substance 
that comes from the camphor tree. The trees grow tall 
and have white flowers and green leaves. Most grow in 
Japan and China, and on the island of Taiwan. 

Camphor is produced by steaming wood chips from 
the camphor tree. During this process, camphor collects 
in an oily layer on the chips. The oily substance is 
drained and pressed to remove the oil and water. Cam- 
phor is then left in the form of whitish, almost transpar- 
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The camphor tree is the source of camphor. 


ent crystals. The crystals are usually purified by sublima- 
tion, a process by which the camphor changes directly 
from a solid to a vapour, leaving behind impurities. 
Chemists now produce synthetic camphor in laborato- 
ries. 

Camphor is used in cosmetics, lacquers, and pharma- 
ceuticals. Spirits of camphor—a mixture of 10 parts cam- 
phor, 70 parts alcohol, and 20 parts water—is a mild anti- 
septic. Camphor is also combined with another com- 
pound to make camphorated parachlorophenal, a germ- 
killing drug sometimes used in dental work. Chemists 
use camphor to denature ethyl alcohol, the type of alco- 
hol used in alcoholic beverages. Denatured alcohol is 
ethyl alcohol that is unfit for drinking but has other uses. 
Large doses of camphor are poisonous, and will cause 
delirium and convulsions. 

Scientific classification. The camphor tree is a member of 
the laurel family, Lauraceae. It is Cinnamomum camphora. 
Campin, Robert (13752-1444), was an important 
painter of altarpieces and portraits in northern Europe. 
His style appealed to the rising middle class, which ad- 


Centre panel of an altarpiece (about 1425); the Metropolitan Museum of Art, New York City 
Campin’s Annunciation shows the angel Gabriel telling the 
Virgin Mary that she will be the mother of Jesus. Campin’s real- 
ism and attention to detail influenced painters of the 1400's. 


mired the artist's depictions of everyday settings and the 
detailed descriptions of objects. Campin’s figures typi- 
cally have a sculptural solidity expressed by folds of 
drapery. 

Campin’s paintings employ what has been called dis- 
guised symbolism. Realistic objects convey symbolism 
beyond their identity as recognizable elements of an 
everyday scene. For example, in his Annunciation, a 
snuffed-out candle may refer to Jesus’ life, which was ex- 
tinguished on the cross. A hanging basin and towel may 
refer to the purity of the Virgin Mary. In his use of dis- 
guised symbolism, Campin influenced the artist Rogier 
van der Weyden, one of his assistants. 

Little is known of Campin’s life. He has been called the 
Master of Flémalle because four paintings attributed to 
him were mistakenly thought to have hung in an abbey 
in Flémalle, near Liège, Belgium. 

See also Joseph (picture). 

Camping is a popular form of outdoor recreation. Var- 
ious types of camping provide opportunities throughout 
the year for people to share low-cost outdoor experi- 
ences in a natural environment. Camping trips range 
from spending the night in a tent at a campsite during a 
touring holiday to passing several weeks in the wilder- 
ness. Campers may stay at a coastal or inland resort, or 
they may visit forests, deserts, lakes, or mountains. 

Some campers remain at one campsite for their entire 
trip. From this site they visit tourist attractions, partici- 
pate in water sports, or just relax. They may also spend 
time in such popular outdoor activities as bird watching, 
fishing, rock collecting, photography, and walking. 

Many campers prefer to move from place to place 
each day in motor vehicles, They usually start early in 
the morning and select a new campsite by early after- 
noon. Camping sites are generally easy to find. There 
are thousands of campsites that are specially licensed 
by local authorities and run by holiday companies or 
other agencies. In Britain, for example, some sites run 
by the Forestry Commission are in national forest parks. 
National parks and historic monuments in many coun- 
tries are visited by touring campers who stay at local 
campsites, either in tents or in caravans. 

People running camping sites may charge campers à 
fee. On the largest camping sites, there may be a wide 
range of facilities, including shops, restaurants, baths, 
and swimming pools. There may be additional charges 
for extra facilities, such as electricity. 

In many countries, laws govern where people may 
pitch their tents and ensure that camping areas are kept 
clean, healthy, and properly organized. 

Some campers prefer to “travel light,” carrying all 
their equipment in backpacks, in canoes, or on bicycles. 
Usually these campers travel fewer miles than other 
campers, but enjoy a closer relationship with areas they 
visit. Most of their activities consist of getting from place 
to place, enjoying the area, setting up camp, and pre- 
paring meals. à 


Types of camping 


Tent camping is the most popular type of camping 
and also one of the least expensive. Tents come in many 


. sizes, shapes, and colours. Some tents can hold only 


one person while several people can live comfortably $ 
a large tent. Modern tents are made of lightweight mate 
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A family camping holiday can provide an opportunity for water sports and other outdoor recre- 
ational activities. But many people go camping simply to relax and enjoy the beauties of nature. 
National parks, such as Acadia National Park in Maine, U.S.A. above, are popular camping areas. 


rials and are easy to erect, even by novice campers. The 
light weight of many modern tents allows campers to 
carry them almost anywhere. 

Caravan and trailer camping. A caravan or trailer is 
a mobile home that can be hitched to the family car and 
taken almost anywhere by road (see Caravan). A self- 
contained motorized camper or recreational vehicle (RV) 
also provides living quarters for campers. RV's range 
from small, collapsible trailers to large mobile homes 
with most of the conveniences of permanent homes. For 
example, many recreational vehicles provide refrigera- 
tors and cookers for easy food preparation, showers, 
and toilets. Most RV's also contain storage tanks for 
wastewater and sewage. 

Many campsites provide electricity and water sup- 
plies to serve RV's. Many campers use their caravan or 
camper as a base while they explore the countryside by 
foot, bicycle, motorcycle, or car. They return to camp for 
meals and to sleep. 


Planning a camping trip 


Campers should plan trips far enough in advance to 
research campsites and make reservations if necessary. 
Bookshops and camping stores sell guides that list 
campsites, and reference sources in libraries contain in- 
formation about places to camp. Foreign and regional 
tourist offices provide maps and other camping informa- 
tion. Local park and recreation agencies usually have in- 
formation about nearby campsites. 

At campsites that operate on a first-come, first-served 
basis, it's best to arrive early in the day. But many popu- 
lar sites require reservations, especially during the busi- 
est holiday season. Permits may be required to camp in 
remote parts of national parks or wilderness areas. 


The information in the following sections refers to 
tent camping, but it generally applies to most other 
types of camping. 


Camping equipment and food 


Buying a tent, cooking utensils, bedding, and other 
necessary equipment can prove expensive, but good 
camping equipment is worth investing in and will usu- 
ally last a long time. After getting these expensive items, 
a camper is able to enjoy a cheap outdoor holiday. 

There is a broad range of equipment available, but 
people need not take a large amount of gear to have an 
enjoyable camping trip. Beginners often make the mis- 
take of taking more equipment than they need. New 
campers should start out with a few essential items of 
high quality. They will learn from experience which ad- 
ditional items would be useful. 

Tents today are usually made of canvas, nylon, or 
cotton. These fabrics supply strength, fireproofing, wa- 
terproofing, and adequate ventilation. Modern tents 
come in different styles designed to serve specific pur- 
poses. For example, backpackers need a small and light- 
weight single-person tent. Such tents may weigh as little 
as 1 kilogram. For family camping, tents must be roomy 
enough to provide comfortable shelter for a group. 
Some large tents include dining areas and have storage 
pockets in the walls. This kind of tent is heavier and 
more difficult to set up. 

Before buying a tent, ask for a demonstration to make 
sure it is easy to erect. Also make sure the tent is well- 
constructed, and that all the parts are included. 

Sleeping bags are warmer and easier to carry than 
blankets. A sleeping bag provides efficient insulation to 
keep campers warm. Goose or duck down (soft feathers) 
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is an effective, lightweight insulating material that com- 
presses easily. Several synthetic fabrics insulate nearly 
as well as down. They also cost less and last longer. In 
addition, synthetic insulation is easier to clean, and it 
dries faster than down. The insulation is enclosed in out- 
side coverings made of strong, lightweight fabrics. 

Sleeping bags come in three shapes: (1) mummy, 
which hugs the body and becomes narrow at the bot- 
tom, (2) tapered, which is similar to the mummy shape 
but wider, and (3) rectangular. Mummy bags furnish the 
most warmth, but they limit movement. This lightweight 
type, often insulated with down, is probably best for 
backpacking. Mummy bags are also popular for winter 
camping, and camping at high elevations. Tapered bags 
are designed mainly for the same uses as mummy bags. 
Tapered bags usually do not provide enough heat for 
extremely cold temperatures, but they allow more 
movement. Rectangular bags do not insulate as effec- 
tively as the other two, but they are the most comfort- 
able. A rectangular bag with synthetic insulation is prob- 
ably the best choice for the average camper. 

Regardless of the style or quality of a sleeping bag, a 


Tents made of lightweight 
material can be carried 
around by campers. The 
young men on the left are 
folding a tent to continue 
their trek in Kashmir, India. 


camper needs additional insulation between the bag 
and the ground. A groundsheet (piece of canvas or plas- 
tic) serves this purpose. Campers also use it as wrap for 
gear, a windbreak, or a shelter. A foam pad or air bed 
can provide insulation and comfort. 

Clothing for camping trips should protect against 
wind, rain, sun, cold, and insects. The clothing must be 
sturdy enough to withstand hard wear and weather ex- 
tremes. The amount needed depends on the length of 
the trip and whether the clothing will be laundered. 

For warm weather, pack at least two pairs of light- 
weight trousers, as well as comfortable shorts, shirts, 
and a hat with a wide brim. A warm shirt or jacket 
should be included for cool evenings, and on visits to 
high elevations. For colder weather, take wool shirts and 
trousers. Wet jeans take a long time to dry and do not 
provide insulation when wet, so avoid wearing them in 
snowy or rainy weather. A thermal vest and windproof 
anorak or parka provide protection against cold wind 
without restricting movement. On mountain trips, where 
the weather can change rapidly, campers should wear 
layers of warm clothing, preferably woollen, and 


Hikers carry all their camping 
equipment as they walk from 
site to site. Backpacking al- 
lows people to enjoy wilder- 
ness areas that cannot be 
reached by car. 


carry a waterproof outer garment. An emergency bag 
takes up little room ina pack but can save the life of a 
walker or climber caught on high ground in bad 
weather. 

Strong boots are recommended for walking in rough 
terrain. Lightweight nylon boots have generally replaced 
heavy leather boots in popularity. Any boot should be 
worn with two pairs of socks—a thin cotton pair under a 
heavier pair of wool or a wool and cotton blend. Com- 
fortable sports shoes can be worn around the campsite. 
Take lightweight work gloves for such activities as cook- 
ing and chopping wood. 

Food and water. Campers can prepare a great vari- 
ety of food with the help of portable cookers and insu- 
lated coolers. Each person should take a complete mess 
kit, which includes eating utensils. Many campers take 
freeze-dried foods, which are prepared with boiling 
water, for fast cooking. Some plan meals in advance and 
organize the food in labelled plastic bags. 

Itis important to select nutritional foods from the 
basic food groups—dairy products, bread and cereals, 
meat, and fruit and vegetables. Some good foods for 
camping include cheese, bacon, and nuts. Buy canned 
and freeze-dried foods before the trip. When possible, 
buy fresh and frozen foods during the trip. 

If you are not sure the water will be safe to drink, take 
water from home. Lakes and streams may look, smell, 
and taste clean, but still be contaminated with disease- 
causing microscopic organisms. If water must be taken 
from a questionable source, boil the water for at least 
five minutes before using it. Carry fresh water in can- 
teens or water bottles. 

Other camp supplies are necessary for most camp- 
ing trips. They include a small axe for splitting firewood 
and such basic tools as a hammer, screwdriver, pliers, 
spade, knife, rope, paper towels, torch, matches in a wa- 
terproof container, and extra batteries. In addition, at 
least one camper in the group should carry a complete 
first-aid kit. Maps are also important, and carry a com- 
pass at all times, no matter how familiar the area. Never 
go alone into wild country without telling someone 
where you are going. A large backpack is necessary for 
overnight hikes away from the base camp. For shorter 
hikes, use a smaller pack to carry such items as food, 
maps, and a camera. 


The campsite 


Selecting a location. Many organized campsites in- 
clude a picnic table, charcoal grill or fireplace, anda 
suitable place for a tent. Most have a clean water supply. 

Other locations, such as wilderness areas and forest 
parks, do not have reserved campsites. Campers should 
follow a number of rules in selecting their own sites. 
Look for a site on high, level ground that is uncluttered 
and sheltered from the wind. The campsite should be at 
least 50 metres from hiking trails, scenic attractions, and 
water. This helps preserve the beauty of the area and the 
Purity of the water. In addition, land next to water is usu- 
ally low, damp, and a breeding place for insects. The 
tent should be pitched in sandy soil that is firm enough 
to hold the stakes securely but still provide good drain- 
age. Always try to avoid disturbing or damaging plant 
life. Local rangers and wardens can usually suggest lo- 
cations to set up camp. 
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Campers can cook a wide variety of foods for themselves on 
camping trips. The people on a safari in Kenya, above, are pre- 
paring food to cook on a campfire. 


Building a campfire. Natural wood supplies are 
being rapidly used up in many areas, so some camp 
grounds sell firewood, and some campers take wood 
with them. Regulations in some areas prohibit open 
fires, and other areas require permits to build them. 

Before building a fire, make certain it will not harm 
the surroundings. Make pits large enough to keep a fire 
from spreading. Avoid building fires on windy days. 
Keep fires small, regularly removing ashes. Someone 
should be responsible for watching the fire at all times. 
A bucket of water and a small shovel should be available 
to control a fire that threatens to spread. 

Three types of materials are needed to build a camp- 
fire: (1) tinder, (2) kindling, and (3) firewood. Tinder in- 
cludes dry twigs, pine needles, leaves, and similar mate- 
rials that ignite quickly. Kindling consists of larger 
pieces of wood that burn easily and rapidly. Firewood 
consists of woods that burn slowly and evenly. 

There are many effective ways to build fires. The fol- 
lowing method can be used to build a fire for cooking, 
for warmth, or simply for enjoyment. 

First, place a small pile of tinder on the ground and 
arrange kindling around it in a cone shape. Then en- 
close the cone with four pieces of firewood that form a 
square. Soon after lighting the tinder, the kindling will 
begin to burn. Gradually, add firewood to keep the fire 
burning. 

To start a fire in wet weather, find dry materials. Paper 
can serve as tinder, and dry wood can sometimes be 
found under logs and trees. Damp logs should be split, 
because the inside of a log stays dry longer in wet 
weather. 

Make sure a fire is out before leaving the campsite. 
To extinguish a fire, first spread the hot ashes out until 
they lose their red glow. Then sprinkle water on the 
dead ashes and dump soil over them. Next, stir the mix- 
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ture, scatter it on the ground, and cover it with fresh 
topsoil. In areas without designated fire pits,.no trace of 
the campfire should remain. 


Camping safety and courtesy 


Safety. Common sense can prevent most camping in- 
juries. For example, children should never be allowed to 
use axes or knives, and anyone who is cooking should 
use gloves and potholders. However, campers must take 
special precautions to protect against such hazards as 
poisonous plants, improper food storage, lightning 
storms, and other emergencies. 

Poisonous plants. Because many camping trips take 
place in the forest, campers should learn to identify 
harmful plants such as poison ivy. If contact occurs, 
wash the affected skin immediately with soap and water. 
Then apply a lotion that soothes itching. Do not eat sus- 
pect plants, such as fungi. 

Improper food storage. Food poisoning can result 
from lack of refrigeration. Some campers avoid this by 
carrying only freeze-dried foods. Others store their food 
in large coolers. Campers with small coolers often pack 
nonperishable foods separately in airtight containers. 
The smell of food can attract animals, so never leave 
food carelessly out in the open or store it in a tent. 

Lightning storms occur more frequently than other 
types of dangerous weather, and they can take place in 
any sort of climate or terrain. Immediately seek shelter 
during a lightning storm. If shelter is not available, sit 
under trees of similar height. Avoid tall trees in open 
areas and exposed slopes and hilltops. In addition, get 
out of water and onto land at the first sign of lightning. 

Hiking safety. Before leaving, tell your destination 
and expected length of an expedition to someone not 
accompanying you. If the terrain is unfamiliar, do not 
walk or climb alone. Carry emergency supplies such as 
waterproof matches. If you get lost, keep calm, remain 


Summer camps offer a wide variety of organized activities. The 
camp leader, above, is leading a discussion around a campfire. 


in one place, and wait for a search party to arrive. At 
night, build a fire if possible for warmth, protection, and 
to signal others. Leave the area only as a last resort. 

Courtesy. Regardless of the type of camping trip, al- 
ways try to preserve the natural environment. Never 
leave any trace of camping activities. Besides eliminating 
campfire remains and leaving wildlife undisturbed, save 
rubbish until it can be discarded properly. Bury human 
waste if no toilets are available, and if latrines have been 
dug at the campsite, fill these in before leaving. Out of 
respect for animals and neighbouring campers, keep as 
quiet as possible. 


Organized camping 


Organized camping provides supervised activities for 
groups. Main types of organized camping include: (1) 
summer camps, (2) speciality camps, and (3) school 
camping. 

Summer camps are sponsored by such organiza- 
tions as the Scouts and Guides. There are also private 
summer camps in some countries. A summer camp of- 
fers such activities as nature walks, overnight backpack- 
ing trips, crafts, horse riding, boating, and archery. 

Speciality camps combine camping activities witha 
special activity such as sports instruction. There are also 
speciality camps designed for certain groups, such as 
the handicapped, the elderly, and underprivileged chil- 
dren. 

School camping combines educational programmes 
with camping during the school year. A group of stu- 
dents spends several days at camp, learning about the 
outdoors. 

Related articles in World Book include: 


Canoeing Mountain climbing Recreational vehi- 
Caravan Outward Bound cle 

Girl Guides Trust Scouts 

Hiking Poison ivy Tent 


Putting out a campfire is an important part of camping safety. 
The camper should extinguish the coals with water. 
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Questions 
How should campers put out a campfire? 
What should hikers do if they lose their way? 
What shapes do sleeping bags come in? 
Why should campers avoid pitching tents near water? 
What are some common activities at summer camps? 
Where should a camper go in case of lightning? 
How can campers avoid food poisoning? 
Campion, also called catchfly, is the name of a large 
number of plants of the pink family. The flowers have 
five petals, often cleft or notched (partly divided at the 
top). The sepals that protect the petals are joined at the 
base to form a tube or inflated bladder. The seeds are 
contained in a capsule. 

Two common European species are the red and 
white campion. Both have hairy stems. The blooms of 
the white campion open in the evening and give off a 
sweet scent to attract pollinating maths. The red cam- 
pion has clusters of bright rose-pink flowers that open 
during the day and are unscented. They grow in a vari- 
ety of habitats from fields and open woods to sea cliffs. 

Scientific classification. Campions belong to the pink fam- 
ily Caryophyllaceae. The red campion is Lychnis dioica; the 
white campion is L. alba. 

Campion, Edmund (1540-1581), was the first English 
Jesuit martyr. After a successful career at Oxford Univer- 
sity, he was ordained in the 
Church of England. Fearing 
arrest on suspicion of 
Roman Catholic tenden- 
cies, he fled the country. 
He became a Roman Cath- 
olic and joined the Society 
of Jesus, becoming profes- 
sor of rhetoric in Prague, 
Czechoslovakia. In 1580, 
Campion went to England 
with other Jesuit missionar- 
ies, and a year later was ar- 
rested. 

Campion was committed 
to the Tower of London 
and convicted on a false charge of conspiracy. He was 
tortured, and then executed at Tyburn in December 
1581. He was beatified by Pope Leo XIII in 1886. Campion 
was born in London. 

Campion, Thomas (1567-1620), was an English com- 
poser, poet, and doctor. He is most celebrated for the 
ayres that he wrote for voice and lute. He wrote both 
words and music of these graceful songs. He was fa- 


Edmund Campion 
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mous in his own day for his masques (dramatic enter- 
tainments). Campion was born in London. He was edu- 
cated at Cambridge, went to London to study law, and 
probably studied medicine at a university on the main- 
land of Europe. 

Camus, Albert (1913-1960), was a French journalist, 
essayist, novelist, and playwright who was associated 
with the existentialist movement (see Existentialism). He 
won the 1957 Nobel Prize for literature. Camus wrote 
moving essays about his native North Africa and set 
much of his fiction there. But his writing transcends its 
setting because it deals with moral problems of univer- 
sal importance. 

Camus was concerned with the freedom and respon- 
sibility of the individual, the alienation of the individual 
from society, and the difficulty of facing life without the 
comfort of believing in God or in absolute moral stand- 
ards. These themes appear in his novels The Stranger 
(1942), The Plague (1947), and The Fall (1957); and in his 
play Caligula (1945). 

Camus wrote two widely-discussed philosophical es- 
says. In The Myth of Sisyphus (1942), he said “There is 
but one truly serious philosophical problem and that is 
suicide.” He argued that people hang on to life even 
though life has no meaning or purpose to justify it and 
is thus “absurd.” The Rebel (1951) is a critical examination 
of the forms of human rebellion. 

Camus was born in Algeria and went to France for the 
first time in 1939. In 1942, he joined the French resist- 
ance against the Nazis and edited its underground 
newspaper Combat. Camus died in a car crash near 
Sens, France. 

Can. See Food preservation; Tin can. 

Canaan dog is the native dog of Israel. It is descended 
from the Pariah dog common throughout the Middle 
East and North Africa. It is medium-sized and well pro- 
portioned, with a strong body, short muscular back, and 
a well tucked up belly. The tail is set high, plumed, and 
curled over the back. It has a straight, medium-length 
coat. The undercoat becomes more evident in the win- 
ter. The male should have a noticeable ruff around the 
neck. Colour of the coat ranges from sandy to red 
brown, white, or black. Grey, or black and tan colouring 
is highly undesirable. It stands 50 to 60 centimetres high 
at the shoulder, and weighs 18 to 25 kilograms. It is used 
as a guard dog, a guide dog for the blind, and asa 
“sniffer dog’. 

Canaanites were a people mentioned in the Old Tes- 
tament. The Canaanites settled in Canaan, the Biblical 
name for Palestine, in about 3000 B.C. They were the 
chief inhabitants of this land until the Israelites con- 
quered them in about 1200 B.C. (see Palestine [Early his- 
tory and Hebrew settlement). 

The Canaanites were a Semitic people, related to the 
Arabs, Assyrians, and Israelites (see Semites). Ancient 
remains show that the Canaanites had an advanced civi- 
lization. They built walls around their cities for protec- 
tion against invading tribes. But the Israelites finally con- 
quered them. The Israelites adopted many Canaanite 
laws and customs, and Hebrew language and literature 
shows much Canaanite influence. 

Some Canaanites settled northwest of Palestine be- 
fore the Israelite invasion. They became known as Phoe- 
nicians (see Phoenicia). 


Picturesque Vancouver is the largest city in the province of 
British Columbia. The city has Canada's busiest port. 


Canada 


Canada is the second largest country in the world. 
Only Russia has a greater land area. Canada extends 
across the continent of North America, from Newfound- 
land on the Atlantic coast to British Columbia on the Pa- 
cific coast. More than 27 million people live in Canada. 
About 75 per cent of them live within 150 kilometres of 
Canada’s southern border. Much of the rest of Canada is 
uninhabited or thinly populated because the country 
has rugged terrain and a severe climate. 

Canada is a land of great variety. Towering mountains, 
crystal-clear lakes, and lush, green forests make Cana- 
da's far west a beautiful region, Farther inland, fields of 
wheat and other grains cover Canada’s vast prairies. 
These fertile farmlands contrast vividly with the Arctic 
wastelands to the north. Most of the largest towns and 
industrial areas lie near the Great Lakes and the St. Law- 
rence River in central Canada. In the east, fishing vil- 
lages and sandy beaches dot the Atlantic coast. 

Like the country's landscape, Canada’s people are also 
varied. About 45 per cent of all Canadians are of British 
descent, and about 31 per cent are of French ancestry. 
French Canadians, most of whom live in the province of 
Quebec, have kept the language and many customs of 
their ancestors, About 15 per cent of Canada’s people 
speak both English and French, the two official lan- 
guages. Other major ethnic groups include people of 
German, Italian, or Ukrainian descent. Many Asian immi- 
grants have settled in western Canada. Native peoples— 
American Indians and Inuit—make up about 3 per cent 
of the population. 

Over three-quarters of Canada’s people live in cities 
or towns. Montreal, Quebec, and Toronto, Ontario, are 
the two largest cities in Canada. They are the centres of 
two metropolitan areas, each of which has about 3 mil- 
lion people. Ottawa, Ontario, is the nation’s capital. 

A wealth of natural resources has always been Cana- 


Fertile farmlands cover the vast plains of Canada’s Prairie 
Provinces—Alberta, Saskatchewan, and Manitoba. 


da's greatest possession. European settlers first went to 
Canada to fish in its coastal waters and to trap the fur- 
bearing animals in its forests. Today, pulpwood from 
these forests enables Canada to lead the world in the 
production of newsprint (paper on which newspapers 
are printed). Fertile soil helps Canada rank among the 
world’s leading wheat producers. Power plants on its 
mighty rivers make Canada a leading producer of hydro- 
electric power. Resources of petroleum, iron ore, and 
other minerals provide raw materials that help make 
Canada a leading manufacturing nation. 

Canada is a federation (union) of 10 provinces and 2 
territories. The country's name probably comes from 
kanata, an Iroquois Indian word that means village or 
community, Today, maintaining a sense of community is 
one of Canada’s major problems. Many Canadians feel 
that the federal government does not pay enough atten: 
tion to their particular interests. French Canadians make 
up about 80 per cent of the population of Quebec. Many 
of these people believe their province should receive 
special recognition in the Canadian constitution. 

Canada is an independent, self-governing nation. 
However, the Constitution Act of 1982 recognizes 
Queen Elizabeth II of Great Britain (officially known as , 
the United Kingdom) as queen of Canada. This position 
symbolizes the country’s strong ties to Great Britain, 
which ruled Canada completely until 1867. i 

Canada and the United States have had a relationship 
of cooperation and friendship since the 1800's. How- 
ever, the United States—because of its larger population 
and economy—has tended to dominate Canada. The 
people of Canada today are striving to control their 
economy and to safeguard their Canadian identity. 

This article chiefly discusses the people of Canada 
and their way of life as well as the geography and econi 
omy of the country. For more information on the coun- 


Provinces and territories 


Canada’s oldest city, Quebec, lies on the north bank of the St. Law- 
rence River. One of the citys most famous landmarks is the Chateau Fron- 
tenac, centre, a hotel built in the style of an old French chateau (castle). 


trys government or history, see the World Book articles 
on Canada, Government of; and Canada, History of. 

Canada has six cultural and economic regions. They 
are (1) the Atlantic Provinces, (2) Quebec, (3) Ontario, (4) 
the Prairie Provinces, (5) British Columbia, and (6) the 
Territories. 

The Atlantic Provinces lie on the Atlantic Ocean. 
These four provinces—Newfoundland, New Brunswick, 
Prince Edward Island, and Nova Scotia—make up about 
5 per cent of Canada’s land area and have about 9 per 
cent of its people. Most of the region's people are of 
English, Irish, Scottish, or French descent. New Bruns- 
wick, Nova Scotia, and Prince Edward Island are some- 
times called the Maritime Provinces. 

The Atlantic Provinces have been an important fishing 
centre since European explorers arrived there in the late 
1400s. The four provinces still provide most of Canada's 
fish, Manufacturing is the region's leading economic ac- 
tivity. Agriculture, mining, shipping, and tourism also 
have an important role in its economy. 

Quebec differs greatly from the rest of Canada be- 
cause of its French language and culture. The French ex- 
plorer Samuel de Champlain founded Quebec City, the 
first permanent settlement in Canada, in 1608. Quebec 
remained a French colony until the British gained con- 
trol of it in 1763. Today, about 80 per cent of Quebec's 
people are of French descent. French is the official lan- 
guage of Quebec, and most of the people belong to the 
Roman Catholic Church. 

Quebec is the largest province in area and the second 
largest in population. Only Ontario has more people. 
Montreal, ‘Quebec's largest city, is the hub of the prov- 
ince’s economic and cultural life. Montreal also is the 
leading Canadian transportation centre. The largest in- 
dustries in Quebec are manufacturing and service in- 
dustries, such as banks, hospitals, and advertising agen- 
cies, Other important economic activities include 
agriculture, mining, forestry, and fishing. 
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Shoppers in Toronto can visit more than 100 shops 
in Eaton Centre, a shopping and office complex. To- 
ronto is Canada’s commercial centre. 


Ontario has a larger population than any other prov- 
ince. About a third of Canada’s people live there. Fur 
traders explored Ontario during the 1600s, but major 
settlement did not begin until the late 1700's. About half 
of Ontario's people have British or Irish ancestry, anda 
tenth are of French descent. Ontario has more American 
Indians than any other province. 

The southern boundary of Ontario passes through 
four of the five Great Lakes—Superior, Huron, Erie, and 
Ontario. The province's principal manufacturing area, 
called the Golden Horseshoe, lies on the western shore 
of Lake Ontario and includes Toronto, Hamilton, and St. 
Catharines. Ontario produces about half of Canada's 
manufactured goods and is the leading agricultural 
province. Toronto, the capital and largest city of Ontario, 
is the main manufacturing, financial, cultural, and com- 
munications centre in English-speaking Canada. 

The Prairie Provinces are Alberta, Saskatchewan, 
and Manitoba. About 18 per cent of Canada’s people live 
in these three provinces, which make up about a fifth of 
the country's land area. The southern part of the Prairie 
Provinces has many wheat farms and cattle ranches, and 
lakes and evergreen forests cover the northern part. 

Until the late 1800s, the Prairie Provinces remained 
isolated from eastern Canada, and the fur trade was the 
only important economic activity. The completion of 
Canada's first transcontinental railway in 1885 made it 
easy to reach the region. Hundreds of thousands of peo- 
ple settled on the fertile prairies during the late 1800's 
and the early 1900's. Most of these settlers came from 
eastern Canada, the United States, Germany, Italy, the 
Netherlands, Poland, the Ukraine, or Scandinavia—Den- 
mark, Norway, and Sweden. 

For years, the economy of the Prairie Provinces was 
based on agriculture. During the late 1940's, the discov- 
ery of petroleum and natural gas provided a new source 
of wealth. Calgary, Edmonton, and Winnipeg are the 
largest cities in the Prairie Provinces. 
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Canada political map index 
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British Columbia is Canada's westernmost province 
and its third largest in both area and population. British 
Columbia lies on the Pacific Ocean. The province's larg- 
est city, Vancouver, has Canada’s busiest port. 

People of British ancestry make up most of the prov- 
ince’s population. Major groups also include those of 
Chinese, French, German, or Scandinavian descent. 

Evergreen forests cover much of British Columbia. 
Major economic activities include logging and wood 
processing, agriculture, fishing, and mining. 

The territories. The Yukon Territory and the North- 
west Territories make up more than a third of Canada’s 
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land area. The terrain in the Yukon and in the southwest- 
ern part of the Northwest Territories consists mainly of 
forest-covered mountains. Most of the rest of the region 
is a frozen wasteland throughout much of the year. Min- 
ing is the chief economic activity. 5; 

Inuit and American Indians made up almost the entire 
population of the territories until great mineral wealth 
was discovered during the late 1800's and early 1900s. 
Whitehorse, capital of the Yukon Territory, was founded 
during the Klondike gold rush of the late 1890s. Yellow- 
knife, capital of the Northwest Territories, was estab- 
lished during a gold rush in the 1930's. 


People 


Population. For the total population, see the Canada 
in brief table with this article. Canada's population has 
doubled since World War II ended in 1945. This rapid 
growth resulted from heavy immigration and a high 
birth rate. 

Canada has become a new home for political refu- 
gees from many nations. Thousands of Hungarians set- 
tled in Canada after the 1956 revolution in Hungary. Be- 
tween 1975 and 1980, Canada admitted about 60,000 
refugees from Cambodia, Laos, and Vietnam. 

Ancestry. Almost all Canadians are of European de- 
scent. American Indians and Inuit, the original inhabit- 
ants, make up about 2 per cent of the population. 

Furopeans. People whose ancestors came from Brit- 
ain and Ireland make up the majority of the population. 


Many are descendants of Scottish settlers who began 
arriving during the late 1700's. The ancestors of many 
others were English and Irish settlers who flocked to 
Canada during the 1800s. Still others are descendants of 
United Empire Loyalists—people who moved from the 
United States to Canada during and after the American 
Revolution (1775-1783). 5 
About 65,000 French colonists lived in Quebec in 
1763. Since then, the nation's French population has 
grown to about 8 million. About 5 million of them live in 
Quebec. Another 14 million live in Ontario, and about 
300,000 in New Brunswick. Alberta, Manitoba, Nova SC” 
tia, and Saskatchewan have a few largely French areas. 
Large numbers of immigrants from other European 
nations began to arrive in Canada during the late 18005- 


The greatest wave of immigration occurred after World 
War Il ended in 1945. Today, about 10 per cent of Cana- 
dians are of German descent, 4 per cent are of Italian 
descent, and 4 per cent are of Ukrainian descent. Most 
German Canadians live in Ontario, the Prairie Provinces, 
and British Columbia. Italian immigrants have settled 
chiefly in the cities, particularly Toronto and Montreal. 
Most Canadians of Ukrainian origin dwell in the Prairie 
Provinces. Many other Canadians are of Dutch, Greek, 
Hungarian, Polish, Portuguese, or Scandinavian origin. 

‘American Indians and Inuit had been living in what 
became Canada for thousands of years when Europeans 
first arrived. Today, Canada has nearly 550,000 American 
Indians and about 36,000 Inuit. The word /nuit means 
people. The Inuit of Canada were once called Eskimos, 
an American Indian word meaning eaters of raw meat. 

About two-thirds of the Inuit live in the territories, 
and the rest live in the northern areas of Newfoundland, 
Ontario, and Quebec. Most American Indians belong to 
one of ten major groups—the Algonquian, the Athapas- 
kan, the Haida, the Iroquoian, the Kootenayan, the Sa- 
lishan, the Siouan, the Tlingit, the Tsimshian, and the 
Wakashan. Most of them live in Canada’s 2,200 reserves 
(reservations). 

Other Canadians include Chinese, people from India 
and Pakistan, and other Asians, who make up about 7 
per cent of the population of British Columbia. Many im- 
migrants from China, the Indian subcontinent, and the 
West Indies have settled in Toronto. Blacks make up less 
than 1 per cent of Canada’s population. Many black citi- 
zens are of West Indian descent, both from English- 
speaking islands and from French-speaking Haiti. 


Where Canadians live 
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Languages. Canada has two official languages, Eng- 
lish and French. The Official Languages Act of 1969 guar- 
antees Canadians the right to communicate with the na- 
tional government in either French or English. About 68 
per cent of Canadians speak mainly English in the home, 
and about 25 per cent speak mainly French. About 7 per 
cent speak other languages, which include Italian, Chi- 
nese, German, and Portuguese. 

Most of the French-speaking Canadians live in Que- 
bec. Quebec's French-speaking citizens, called Québé- 
cois, consider themselves guardians of the French 
language and culture in Canada. Many Québécois de- 
manded the creation of an independent country to en- 
sure the survival of their language and culture. In 1968, 
several political movements favouring independence 
from Canada formed a political party called the Parti 
Québécois. In 1974, the Quebec legislature adopted 
French as Quebec's official language. The law helped 
preserve French culture, but made the English-speaking 
people of Quebec uncomfortable. Some people and 
businesses left Quebec. In 1976, the Parti Québécois 
won elections and gained control of the provincial gov- 
ernment. 

The independence movement suffered a setback in 
1980. The voters of Quebec defeated a proposal that 
would have given the provincial government the author- 
ity to negotiate for independence. In 1985, the Parti 
Québécois voted to abandon its goal of independence 
and to concentrate on safeguarding the French lan- 
guage and culture. Also in 1985, the Liberal Party won 
the provincial elections and gained control of the gov- 
ernment. 


Most Canadians live near the 
southern border in an area 
that covers only about a tenth 
of the country. Canada’s vast 
northern regions are very 
thinly populated because they 
have such a severe climate 
and rugged terrain. 


Major Urban Centres 
@ More than 2 million inhabitants 
© 500,000 to 2 million inhabitants 


© Less than 500,000 inhabitants 


Persons per Persons per 
sq. mi. km? 


More than 50 More than 20 


1010 50 41020 
51010 2104 


2105 1102 


Less than 2 Less than 1 
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City life. Canada began as a nation with a largely 
rural population. But today, more than 75 per cent of the 
nation’s people live in urban areas. This population shift 
occurred mainly as a result of the rapid development 
since the 1940's of manufacturing industries in urban 
areas. Skyscrapers have risen in Canada‘s cities during 
this period, and motorways now link the cities with the 
many suburbs that have sprung up. Toronto and Mont- 
real have modern underground railway systems. 

Canada has 25 metropolitan areas with a population 
of more than 100,000. The three largest metropolitan 
areas are Montreal, Quebec; Toronto, Ontario; and Van- 
couver, British Columbia. The fourth largest metropoli- 
tan area consists of Ottawa, Ontario, and Hull, Quebec, 
which lie across the Ottawa River from each other. 

City people in Canada have a wide range of cultural 
and recreational activities available to them. These in- 
clude plays and concerts, visits to parks and museums, 
and sporting events. Canadian cities have grown rapidly, 
and some problems have resulted. Tension among vari- 
ous ethnic groups has appeared with the immigration to 
the cities by people from many nations. In addition, 
overcrowding has caused many Canadians to oppose 
the unlimited growth of urban areas. 

Rural life. About 24 per cent of Canada's people live 
in rural areas, but only about 4 per cent live on farms. 
Others work in such industries as fishing, mining, and 
forestry. A growing number of Canadians live in rural 
communities and commute to their jobs in the cities. 

In Canada, most farmers own their own farms, and 
farming is largely a family activity. The largest Canadian 
farms are in the Prairie Provinces and cover an average 
of 344 hectares. Farms in central and eastern Canada are 
much smaller, averaging from about 73 to 120 hectares. 

About 75 per cent of Canada’s farmland lies in the 
Prairie Provinces. Wooden farmhouses dot the golden 
wheatlands of this region. The homes are surrounded 
by buildings where farmers store grain and machinery. 
Grain is also stored in elevators that stand alongside the 
railways, which link the farms to ports on the Great 
Lakes and the Pacific Ocean, Small market towns have 
grown up along the railways. 


The American Indians of Canada’s Pacific Coast are famous for 
their fine wood carvings. The skilled craftsman shown above is using 
traditional techniques to carve ceremonial wooden masks. 


Way of life 


Arctic life. Canada’s vast Arctic region is extremely 
thinly populated. Inuit and American Indians make up 
nearly half the region's population. The rest are of Euro- 
pean or other origins and work as traders, miners, and 
members of the armed forces and the police. 

Many Inuit and American Indians still follow their tra- 
ditional occupations—fishing, hunting, and trapping. But 
in general, the old ways of life in the Arctic have ended, 
The people live in modern houses rather than in tents or 
igloos. They wear modern clothing and eat food bought 
in shops. Snowmobiles and motorboats have largely re- 
placed dog sledges and kayaks for transportation. 

The end of the traditional ways of life has brought 
many social problems to the Inuit. They have a high un- 
employment rate, and alcoholism and crime rates are 
rising. The discovery of petroleum and other resource 
developments in the Arctic region promise future eco- 
nomic improvements. Many may find jobs in the con- 
struction of new oil and gas pipelines. But this construc- 
tion also threatens to displace communities and further 
disrupt the traditional Inuit way of life. 

Education. Religious groups operated the earliest 
schools in Canada. In 1867, the British North America 
Act made education a responsibility of the provincial 
governments. Today, each province and territory in Can- 
ada has its own school system, which is supervised by 
the provincial or territorial department of education. A 
Cabinet minister heads each department and reports to 
the legislature of the province or territory. The Canadian 
government directs the education of children who live 
on American Indian reserves, the children of members 
of the armed forces, and the inmates of federal peniten- 
tiaries. 

In some provinces, provision exists for separate 
schools for certain religious groups. Communities in Al- 
berta, Ontario, Saskatchewan, and the territories have 
separate schools for Roman Catholics in addition to 
state schools that are open to all students. The school 
system of Quebec consists of separate schools for 
Roman Catholics and Protestants. Most of the province's 
Catholic schools teach in French, and most Protestant 
schools use English. Newfoundland has four different 


Inuit children attend primary school in their own com 
munities. They can continue their education at high 
schools or vocational schools in larger towns. 


A procession to the Notre Dame parish church in Montreal 
reflects the importance of Roman Catholicism in Quebec. More 
than half of Canada’s approximately 11 million Catholics live in 
Quebec. Canada also has over 10 million Protestants. 


types of schools. Pentecostals, Roman Catholics, and 
Seventh-day Adventists each operate their own schools, 
and the fourth school system is run cooperatively by the 
major Protestant denominations. 

In all except three of the universities in Quebec, 
classes are taught in French. The exceptions are McGill 
University, Concordia University, and Bishop's Univer- 
sity, where English is used. In the other nine provinces, 
most of the universities teach in English. But at the Uni- 
versity of Moncton in New Brunswick and the University 
of Ste.-Anne in Nova Scotia, instruction is in French, In 
addition, some universities in the nine provinces other 
than Quebec teach in both English and French. The larg- 
est of these bilingual institutions is the University of Ot- 
tawa in Ontario. 

The major English-language universities include the 
University of Alberta, the University of British Columbia, 
the University of Toronto, the University of Western On- 
tario, and York University. The principal French- 
language institutions are Laval University, the University 
of Montreal, and the University of Quebec. The federal 
and provincial governments of Canada provide funds 
for university education. Students must pay only a small 
Portion of the cost of their education. 

The province of Quebec has collèges d'enseignement 
général et professionel (colleges of general and profes- 
sional instruction). They offer a two-year course that pu- 
Pils must complete before enrolling in a Quebec univer- 
sity. In addition, these colleges provide three-year 
technical and commercial courses. The other provinces 
also have two-year or three-year institutions of higher 
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learning. Most of these schools are called community 
colleges. 

Canada has an extensive system of public libraries. 
The National Library of Canada in Ottawa was estab- 
lished in 1953. The Canada Institute for Scientific and 
Technical Information operates an outstanding science 
library in Ottawa. 

There are about 1,500 museums and art galleries in 
Canada. National museums in Ottawa include the Na- 
tional Gallery of Canada, the Canadian Museum of Civili- 
zation, the National Museum of Natural Science, and the 
National Museum of Science and Technology. Among 
the nation’s other distinguished museums is the Royal 
Ontario Museum in Toronto. 

Religion. The early French settlers brought the 
Roman Catholic faith to Canada, and Catholics are the 
nation’s largest religious group today. About 11 million 
Canadians belong to the Roman Catholic Church. Most 
other Canadians are Protestants. The largest Protestant 
denominations are the United Church of Canada, which 
has about 34 million members, and the Anglican 
Church of Canada, with about 2} million members. 
Other major Protestant groups in Canada include Pres- 
byterians, Lutherans, and Baptists. In addition, Canada 
has approximately 300,000 Jews and more than 100,000 
Muslims. Canada also has growing numbers of Bud- 
dhists, Hindus, and Sikhs. 

Recreation and sports. Canadians take part in many 
recreational activities. In winter, many people enjoy ski- 
ing, snowshoeing, skating, and tobogganing. Popular 
summer sports include swimming, canoeing, fishing, 
hiking, tennis, and golf. 

Canada's extensive national park system includes 
areas ideal for many recreational activities. The system 
began in 1885 with the establishment of Banff National 
Park in Alberta. Today, all the provinces and territories 
have at least one national park. 

Canada's first national game was lacrosse, which the 
Indians played before the arrival of the Europeans in 
North America. Today, hockey is the most popular sport 
in Canada. Other popular professional sports in Canada 
include Canadian football, baseball, and soccer. 

Food. Canadians eat more beef, including steaks and 
roast beef, than any other meat. They also eat chicken, 
pork, and fish—including salmon, halibut, and cod. 

Bread is eaten at most meals, and potatoes are part of 
many meals. Popular vegetables, in addition to potatoes, 
include beans, carrots, lettuce, and peas. Citrus fruits, 
apples, and bananas are the most popular fruits. 

Hot soup is common with lunch and dinner. Coffee, 
tea, milk, soft drinks, beer, and wine are popular bever- 
ages. Favourite desserts include ice cream and fruit pies 
—especially apple, blueberry, peach, and rhubarb pies. 

Turkey is the most popular special dish at Thanksgiv- 
ing, Christmas, and New Years. At Christmas, many 
French Canadians eat a meat pie called tourtière. 

Many Canadians eat out often. Both sophisticated res- 
taurants that offer fine cuisine and fast-food restaurants 
that provide quick service are popular. Speciality restau- 
rants, once common only in major cities, are now also 
found in smaller cities throughout the country. These in- 
clude seafood restaurants; and ethnic restaurants, such 
as those that serve French, Italian, Greek, Indian, Chi- 
nese, or Japanese food. 
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Rock music and folk music are popular in Canada, 
and Canadian performers have achieved success in 
other countries as well. Bryan Adams, above, became 
one of the best-known Canadian rock singers. 


The arts have flourished in Canada during the 1900s, 
especially since the end of World War II in 1945. In 1957, 
the Canadian government set up the Canada Council to 
promote the advancement of the arts, humanities, and 
social sciences. The council provides financial assist- 
ance. Every province except Prince Edward Island sup- 
ports the arts through grants. 

In 1969, the federal government opened the National 
Arts Center in Ottawa. Drama, music, opera, ballet, and 
films are presented there. The National Gallery, also in 
Ottawa, has an excellent collection of European art and a 
large number of Canadian works. 

Literature in Canada is divided into two main 
branches: literature derived from British culture and 
written in the English language, and literature rooted in 
the culture of France and written in French. Themes that 
are uppermost in Canadian literature are nature, frontier 
life, and Canada’s national identity. 

Canadian literature in English began in the 1700's 
when traders and explorers such as Samuel Herne, Alex- 
ander Henry, and Sir Alexander Mackenzie wrote vivid 
accounts of their travels and discoveries. John Richard- 
son's Wacousta (1823), about Pontiac's Indian conspir- 
acy, was the first important Canadian novel in English. 
Thomas Chandler Haliburton was an outstanding early 
literary figure. He wrote The Clockmaker, or the Sayings 
and Doings of Sam Slick of Slickville in 1836. Poets of 
this period included Oliver Goldsmith, grand-nephew of 
the Irish poet and dramatist of the same name; Charles 
Heavysedge; and Charles Sangster. 

In the late 1800's James De Mille was a prolific novel- 
ist. Sir Gilbert Parker wrote historical novels in the 
1890's. Poets included Isabella Valancy Crawford and the 
nature poets Archibald Lampman, Charles G.D. Roberts, 
and Duncan Campbell Scott. Bliss Carman was Canada's 
finest lyric poet. 


Arts 


Award-winning films produced by the National Film Board of Canada 
include dramas, documentaries, and animated films. The scene above is 
from Strangers at the Door, a 30-minute drama that examines the experi- 
ences of immigrants in Canada. 


Ralph Connor (pseudonym of Charles W. Gordon), a 
very popular writer of fiction, wrote of Canada’s expand- 
ing western frontier. In 1908, Lucy Maud Montgomery 
won world fame with Anne of Green Gables, the story of 
an adolescent girl's search for independence. 

Famous Canadian writers in English during the 1900's 
include the novelists Philip Child, Thomas Raddall, Mazo 
de la Roche, E. P. Grove, Morley Callaghan, Sinclair 
Ross, Hugh MacLennan, Ethel Wilson, and Robertson 
Davies. Mavis Gallant and Alice Munro wrote fine short 
stories. The novelists Margaret Lawrence and Margaret 
Atwood dealt with women in modern society. Outstand- 
ing poets include E. J. Pratt, A. M. Klein, A. J. M. Smith, F. 
R. Scott, Earle Birney, and Irving Clayton. Other famous 
writers include the humorist Stephen Leacock and the 
social theorist Marshall McLuhan. 

Canadian literature in French. The explorers Jacques 
Cartier and Samuel de Champlain sent back reports of 
their discoveries in the 1500's and early 1600's. But 
French Canadian literature began to be important after 
1760. In the 1800's French Ganadian writers of impor- 
tance were the poet Octave Cremazie and the novelist 
and historian Antoine Gerin-Lajoie. French-Canadian 
writers of the 1900's include the novelists Louis Hemon 
and Gabrielle Roy. 

Painting and sculpture. The works of most early Ca- 
nadian painters followed European trends. During the 
mid-1800s, Cornelius Krieghoff, a Dutch-born artist in 
Quebec, painted scenes of the life of the habitants 
(French-Canadian farmers). At about the same time, the 
Canadian artist Paul Kane painted pictures of Indian life 
in western Canada. 

A group of landscape painters called the Group of 
Seven developed the first distinctively Canadian style 0 
Painting. Tom Thomson, one of Canada‘s best-known 
painters, was associated with the group. All these artists 


painted large, brilliantly coloured scenes of the Cana- 
dian wilderness. 

Since the 1930's, Canadian painters have developed a 
wide range of individual styles. Emily Carr became fa- 
mous for her paintings of the totem poles of British Co- 
lumbia. Other noted painters have included the land- 
scape artist David Milne and the abstract painters Jean- 
Paul Riopelle and Harold Town. The finest works of 
Canadian sculpture include woodcarvings by American 
Indian artists from Canada's northwest coast and some 
ivory and soapstone carvings by Inuit artists. 

Theatre. Canada’s best-known theatrical event is the 
Stratford Festival, held annually in Stratford, Ontario, 
from May to October or November. Famous performers 
appear in the plays of William Shakespeare and other 
noted dramatists. Another major annual drama festival is 
the Shaw Festival in Ontario. The leading theatre group 
in French-speaking Canada is Le Théâtre du Nouveau 
Monde in Montreal. 

Music. Canada’s outstanding orchestras are the 
Montreal Symphony Orchestra, the National Arts Center 
Orchestra, the Toronto Symphony Orchestra, and the 
Vancouver Symphony Orchestra. Solo performers who 
have gained fame include the pianist Glenn Gould and 
the singers Maureen Forrester, Lois Marshall, Louis 
Quilico, and Jon Vickers. Canadians who have achieved 
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stardom in popular music include Bryan Adams, Gordon 
Lightfoot, Joni Mitchell, Anne Murray, and Neil Young. 
Robert Charlebois and Céline Dion became famous 
singers in French-speaking Canada. 

Ballet and opera. Canada has three professional bal- 
let companies. The oldest, the Royal Winnipeg Ballet, 
was founded in 1938 and is known for its performances 
of original Canadian works. The National Ballet of Can- 
ada in Toronto and Les Grands Ballets Canadiens in 
Montreal have both toured extensively. The National Bal- 
let has featured many international stars as well as such 
outstanding Canadian dancers as Frank Augustyn, Karen 
Kain, and Veronica Tennant. The Canadian Opera Com- 
pany in Toronto performs six operas a year. 

Architecture. Familiar examples of traditional archi- 
tecture in Canada include the French-style homes of 
Quebec and the neo-Gothic Parliament buildings in Ot- 
tawa. Modern Canadian architecture is international in 
style. The Toronto Dominion Center in Toronto and the 
Place Ville Marie in Montreal reflect the sleek, unclut- 
tered style originated by Ludwig Mies van der Rohe of 
Germany. The Toronto City Hall, one of Canada’s most 
impressive structures, was designed by Viljo Revell of 
Finland. Arthur Erickson, a famous Canadian architect, 
designed many buildings in or near Vancouver, British 
Columbia. 


Land 


Canada covers more than half of North America. It 
borders Alaska on the northwest and the rest of the con- 
tinental United States on the south, From east to west, 
Canada extends 5,187 kilometres from the rocky coast of 
Newfoundland to the St. Elias Mountains in the Yukon 
Territory. Canada has six time zones. At noon in Vancou- 
ver, the time in St. John’s, Newfoundland, is 4:30 p.m. 
From its southernmost point, Middle Island in Lake Erie, 
Canada extends 4,627 kilometres north to Cape Colum- 
bia, Of all the world’s land areas, only the northern tip of 
Cfeenland is nearer the North Pole than is Cape Colum- 

ia. 


Land regions 


Canada has eight major land regions. They are (1) the 
Pacific Ranges and Lowlands, (2) the Rocky Mountains, 
(3) the Arctic Islands, (4) the Interior Plains, (5) the Cana- 
dian Shield, (6) the Hudson Bay Lowlands, (7) the St. Law- 
rence Lowlands, and (8) the Appalachian Region. 

The Pacific Ranges and Lowlands form Canada's 
westernmost land region. They make up most of British 
Columbia and the southwestern part of the Yukon Terri- 
tory. The region includes the Queen Charlotte Islands 
and Vancouver Island. All these islands are peaks ofa 
mountain range that is partly covered by the Pacific 
Ocean. The Coast Mountains rise along the coast of Brit- 
ish Columbia. The St. Elias Mountains in the Yukon in- 
clude Canada's highest peak, Mount Logan. It towers 
5,951 metres above sea level near the Alaskan border. 
Glaciers cover many slopes in the St. Elias Mountains. 

Because the Coast Mountains are on the seashore, 
the coast of British Columbia has many long, narrow in- 
lets called fiords. The fiords provide a water route to 


Canada's most valuable forests. These forests consist of 
red cedars, hemlocks, and other evergreen trees that 
grow on the lower mountain slopes. Black bears, foxes, 
and other fur-bearing animals live in the forests. 

The Interior Plateau, an area of plains, river valleys, 
and smaller mountains, lies east of the Coast Mountains. 
This area has valuable mineral resources, including Can- 
ada’s largest deposits of the metals bismuth and molyb- 
denum. The southern part of the Interior Plateau has 
many farms and orchards as well as large grasslands 
where cattle graze. Forests grow in the northern part. 

The Rocky Mountains rise east of the Pacific Ranges 
and Lowlands. These two regions together are some- 
times called the Cordillera. In Canada, the spectacular 
Rockies vary in height from 2,100 to almost 4,000 metres 
above sea level. The tallest peak, Mount Robson in east- 
ern British Columbia, is 3,954 metres high. Thousands of 
people visit the Rockies every year to view the scenery 
and to enjoy camping, hiking, and skiing. 

The major range, the Canadian Rockies, stretches 
from Canada's southern border to the Liard River in 
northern British Columbia. Railways and roads cross the 
Canadian Rockies at Crowsnest, Kicking Horse, Vermil- 
lion, and Yellowhead passes. Between the Liard River 
and the Alaskan border are other ranges, including the 
Selwyn Mountains and the Mackenzie Mountains. The 
Columbia Mountains in southern British Columbia are 
separated from the Canadian Rockies to the east by a 
long, narrow valley called the Rocky Mountain Trench. 

The Rockies contain deposits of coal, lead, silver, 
zinc, and other minerals. Forests of juniper and pine 
trees grow on the lower slopes, and firs and spruces 
thrive at higher elevations. Bears, deer, mink, pumas, 
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squirrels, and other animals inhabit the forests on the 
upper slopes. Rocky Mountain goats and bighorn sheep 
live above the timber line, the elevation above which 
trees cannot grow. Rainbow trout, cutthroat trout, gray- 
ling, and other fish swim in the mountain streams. 

The Arctic Islands lie almost entirely within the Arc- 
tic Circle. They include about a dozen large islands and 
hundreds of smaller ones. Two of the largest islands, 
Baffin Island and Ellesmere Island, have many glaciers, 
tall mountains, and deep fiords. In contrast, Victoria 
Island and the other western islands are flat. 

The Arctic Islands are tundras, places too cold and 
dry for trees to grow. The subsoil is permanently frozen, 
and only a thin surface layer of soil thaws during the 
brief, cool summers. Only simple plants called /ichens 
grow on the northernmost islands. The other islands 
have lichens, mosses, grasses, and grasslike plants 
called sedges. Herds of caribou and musk oxen graze on 
the tundras. Other wildlife includes Arctic foxes and 
hares, lemmings, polar bears, ptarmigans, seals, wal- 
ruses, and whales. Insects thrive during summer. 

Deposits of petroleum and natural gas, and lead and 
zinc, have been discovered in the Arctic Islands. How- 
ever, little of this mineral wealth has yet been tapped. 

The Interior Plains include the northeastern corner 
of British Columbia, much of Alberta and Saskatchewan, 
and southwestern Manitoba. The region extends north 
through the Northwest Territories to the Arctic Ocean. 

Grasslands form the natural cover of the vast prairies 
in the southern Interior Plains. Farmers have ploughed 
most of the grasslands to grow wheat and other grains 
in the fertile black soil. Ranchers graze cattle on the re- 
maining grasslands in the drier areas of southern Al- 
berta. Farther north are evergreen forests. White 
spruces and jack pines are the most common trees. 
Deer, elk, moose, and many kinds of fur-bearing animals 
live there, Near the Arctic Ocean, the forests gradually 
give way to tundras that are covered by snow for more 
than half the year. 

The Interior Plains have many mineral resources. 
Large deposits of petroleum, natural gas, and coal have 
made Alberta a major mining area. The world's largest 
known deposits of bituminous sands or tar sands (sands 
that contain oil) lie along the Athabasca River in Alberta. 
Saskatchewan is an important source of petroleum and 
uranium, and southern Saskatchewan has the largest 
potash deposits in the world. The Northwest Territories 
has petroleum and major deposits of lead and zinc. 

The Canadian Shield is a vast horseshoe-shaped re- 
gion. It curves round Hudson Bay from the Arctic coast 
of the Northwest Territories to the coast of Labrador, the 
mainland part of Newfoundland. The Canadian Shield 
covers about half of Canada and is made up of ex- 
tremely ancient rock. Much of this enormous region lies 
between 180 and 366 metres above sea level. The east- 
ern part of the region forms the Great Laurentian Up- 
lands north of the St. Lawrence River. 

The Canadian Shield consists largely of low hills and 
thousands of lakes. These lakes are the sources of rivers 
that break into great rapids and waterfalls at the edge of 
the region. The rapids and waterfalls provide power for 
pulp and paper mills, and a variety of other industries. 

Relatively few people live in the Canadian Shield be- 
cause of its poor soil and cold climate. But the southern 
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part of the Canadian Shield is close to Toronto, Ottawa, 
and Montreal. Many people of these cities have holiday 
homes near lakes or ski slopes in the southern part. The 
northern areas of the Canadian Shield are tundras, simi- 
lar to the Arctic Islands. Evergreen forests cover most of 
the rest of the Canadian Shield. Deer, elk, moose, 
wolves, and many smaller animals live in the forests. 

The Canadian Shield has much of Canada’s mineral 
wealth, producing most of the country's iron ore. De- 
posits of cobalt, copper, nickel, and platinum are mined 
near Sudbury, Ontario, a major smelting centre, There 
are also valuable deposits of copper, gold, silver, ura- 
nium, zinc, and other metals. 

The Hudson Bay Lowlands form a flat, swampy re- 
gion between the Canadian Shield and the southwest- 
ern coast of Hudson Bay. It extends about 1,300 kilome- 
tres from the Churchill River in Manitoba to the 
Nottaway River in Quebec. Much of the region is cov- 
ered by poor-quality forests and huge deposits of de- 
cayed vegetable matter called peat. The only permanent 
settlements are several small villages, a few old trading 
posts and forts, and the ports of Churchill, Manitoba, 
and Moosonee, Ontario. 

The St. Lawrence Lowlands make up the smallest 
Canadian land region, but about 55 per cent of the na- 
tion's people live there. This region includes the flat-to- 
rolling countryside along the St. Lawrence River and the 
peninsula of southern Ontario. Anticosti Island at the 
mouth of the St. Lawrence, remains a wilderness be- 
cause of its isolation and colder climate. Southern On- 
tario has Canada’s only major deciduous forests, with 
trees that shed their leaves every autumn. The most 
common trees in these forests include beeches, hicko- 
ries, maples, oaks, and walnuts. Rabbits, raccoons, 
squirrels, and other small animals inhabit the forests. 

The St. Lawrence Lowlands have excellent transporta- 
tion facilities and lie near markets in the Eastern United 
States. These features help make the region a manufac- 
turing centre, producing about three-fourths of Cana- 
da's manufactured goods. Fertile soil and a mild climate 


The Interior Plains are the 
major grain-producing region 
of Canada. Small towns like 
this one in southern Saskatch- 
ewan dot the region's broad, 
fertile prairies. The tall build- 
ings in the picture are grain 
elevators, where farmers 
store grain until it can be 
shipped to market. 


enable farmers in the St. Lawrence Lowlands to produce 
about a third of Canada’s agricultural output. The most 
important crops include barley, maize, oats, soybeans, 
tobacco, and a wide variety of fruits and vegetables. The 
region also has a large number of dairy farms. 

The Appalachian Region includes southeastern 
Quebec and all of the Atlantic Provinces region except 
Labrador. The terrain of the Appalachian Region varies 
but is generally hilly. The Shickshock Mountains on the 
Gaspé Peninsula of Quebec have the region's highest 
peaks, just over 1,220 metres high. 

Most residents of the Appalachian Region live along 
the coast, where bays and inlets provide excellent har- 
bours for fishing fleets. Some parts of Newfoundland 
and Nova Scotia have steep, rocky coasts. 

Mixed evergreen and deciduous forests cover much 
of the Appalachian Region. Valuable farmland lies on 
the plains of Prince Edward Island and along the St. John 
River in New Brunswick and the Annapolis River in Nova 
Scotia. The area around the town of Thetford Mines in 
Quebec has rich deposits of asbestos. Nova Scotia has 
important coal and gypsum resources. Copper, lead, 
and zinc are mined in Newfoundland and New Bruns- 
wick. 


Rivers, waterfalls, and lakes 


Large numbers of rivers, waterfalls, and lakes add to 
the scenic beauty of the Canadian countryside. Until the 
first railways were built during the 1800s, the rivers and 
lakes also provided the only means of reaching Canada's 
vast interior. Many of these waterways still serve as 
major transportation routes. In addition, they have great 
economic importance as sources of hydroelectric 
power and, in the western provinces, for irrigation. 

Canada has four major drainage areas or basins: (1)_ 
the Atlantic Basin, (2) the Hudson Bay and Hudson Strait 
Basin, (3) the Arctic Basin, and (4) the Pacific Basin. 

The Atlantic Basin covers about 1,800,000 square 
kilometres in eastern Canada. The most important water- 
way in this area is the Great Lakes-St. Lawrence River 


system. The Great Lakes, the largest group of freshwater 
lakes in the world, cover 244,780 square kilometres. 
Lake Michigan lies entirely within the United States, but 
the border between Canada and the United States 
passes through the other four Great Lakes and the rivers 
that connect them. These rivers are the Saint Marys, the 
Detroit, the St. Clair, and the Niagara. Between Lake Erie 
and Lake Ontario, the Niagara River plunges over a 
rocky ledge and forms the famous Niagara Falls. 

The St. Lawrence River flows about 1,150 kilometres 
from Lake Ontario to the Gulf of St. Lawrence, an arm of 
the Atlantic Ocean. Today, the St. Lawrence forms part 
of the St. Lawrence Seaway and carries more freight 
than any other Canadian river. The St. Lawrence Seaway 
enables huge ocean-going ships to travel between the 
Atlantic and such Great Lakes ports as Toronto in Can- 
ada and Chicago in the United States. 

Dams on the major tributaries of the St. Lawrence 
provide much hydroelectric power for Quebec. Gener- 
ating stations have been built on the Ottawa, Bersimis, 
Outardes, and Manicouagan rivers. Such tributaries as 
the Ottawa, the St. Maurice, and the Saguenay are used 
to float wood to pulp and paper plants downstream. 

The Montmorency River plunges 84 metres near Que- 
bec City to form Montmorency Falls. At Churchill Falls, 
on the Churchill River in Labrador, is one of the largest 
hydroelectric stations in the Western Hemisphere. 

The Hudson Bay and Hudson Strait Basin covers 
about a third of mainland Canada. The chief river in this 
basin is the Nelson, which flows from Lake Winnipeg to 
Hudson Bay. During the 1700s and 1800s, the Nelson 
served as an important transportation route for the Hud- 
son's Bay Company. Today, the river is used mainly as a 
source of hydroelectric power. The headwaters of the 
South Saskatchewan provide water for the irrigation of 
the dry farmlands in the southern part of Alberta. Dams 
on the Winnipeg River supply most of the electric 
Power for the city of Winnipeg. 
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Other major rivers that flow into Hudson Bay include 
the Churchill and the Hayes in Manitoba, the Severn and 
the Winisk in Ontario, and the Thelon in the Northwest 
Territories. La Grande River has three large hydroelec- 
tric generating stations. Together, they form one of the 
world's most important power projects. 

The Arctic Basin includes parts of British Columbia, 
the Prairie Provinces, and the territories. The Mackenzie 
River system drains about half the basin. The sources of 
this river system, Canada’s longest, are high in the Rocky 
Mountains, where the Peace and Athabasca rivers 
begin. These two rivers flow into the Slave River, which 
in turn empties into Great Slave Lake. The Mackenzie 
River itself flows northwest from Great Slave Lake for 
1,724 kilometres to the Arctic Ocean. The Great Bear 
River flows into the Mackenzie River from Great Bear 
Lake. 

Barges operated by the Canadian government carry 
cargo for 2,740 kilometres of the Mackenzie River sys- 
tem. The route extends between the Arctic Ocean and 
Waterways, Alberta, near Fort McMurray. Along the 
way, cargo must be transported by land for only 26 
kilometres—around. rapids on the Slave River. 

The Pacific Basin covers much of British Columbia 
and the Yukon Territory. The northern third of the re- 
gion is drained by the Yukon River. This river rises from 
a series of lakes in northwest British Columbia and flows 
west through the Yukon Territory and Alaska to the Pa- 
cific Ocean. 

The longest river in the southern part of the Pacific 
Basin is the Fraser. It flows through a deep valley from 
the Canadian Rockies to Vancouver, where it empties 
into the Pacific. The Columbia River rises in the moun- 
tains of southeastern British Columbia and flows south 
into the United States. Hydroelectric plants operate at 
several points on the Columbia. The Columbia goes 
through Upper Arrow Lake and Lower Arrow Lake, two 
of the long, narrow lakes in the interior valleys. 


The St. Lawrence Lowlands include large areas of rolling 
farmland, Fertile soil and a relatively mild climate help this re- 
gion rank high in Canadian agricultural production. 


lachian Region consists primarily of forests and 
farmland, The forests of this region are a mixture of evergreens 
and trees that shed their leaves each autumn. 


The Appal: 
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The Arctic climate of northern Canada keeps much of the 
region a frozen wasteland most of the year. January tempera- 
tures average below —18 °C in much of Canada. 


Climate 


Canada’s northern location gives the country a cold 
climate, but conditions vary considerably from region to 
region. During the winter, westerly winds bring frigid 
Arctic air to most of Canada. Average January tempera- 
tures are below —18 °C in two-thirds of the country. Jan- 
uary temperatures average above freezing only along 
the coast of British Columbia. This area has a moderate 
climate because of mild winds from the Pacific Ocean. 

Northern Canada has short, cool summers. In the 
northern Arctic Islands, July temperatures average 
below 4 °C. Southern Canada has summers that are long 
and warm enough for growing crops. Winds from the 
Gulf of Mexico often bring hot weather to southern On- 
tario and the St. Lawrence River Valley. Temperatures in 
southern Ontario average over 21 °C in July. 

Some coastal areas of British Columbia receive more 
than 250 centimetres of precipitation annually. Most of it 
falls during the autumn and winter. The Canadian prai- 
ries have from 25 to 50 centimetres of precipitation a 
year, mainly as rain during the summer. These condi- 
tions help make the prairies ideal for growing grain. 

Southeastern Canada has a humid climate. The aver- 
age annual precipitation ranges from about 75 centime- 
tres in southern Ontario to about 150 centimetres on the 
coasts of Newfoundland and Nova Scotia. More than 250 
centimetres of snow covers eastern Canada in winter. 


Economy 


During colonial times, most Canadians earned their 
living by farming, fishing, forestry, or fur trapping. 
Today, these industries are still important and produce 
valuable exports. But the main economic fields are serv- 
ice industries and manufacturing. Canada's gross do- 
mestic product (GDP )—that is, the total value of all 
goods and services produced within a country in a 
year—ranks among the top 10 in the world. 

The Canadian economy is based on private enter- 
prise. But the national and provincial governments play 
an active role in many economic activities. For example, 


Canadian steel mills produce about 15 million metric tons of steel annually. 
ine plant shown above is in Hamilton, Ontario, the centre of the nation’s steel 
industry. 


they provide free health services to all Canadians. The 
federal and provincial governments also own broadcast 
ing companies, transportation firms, and utilities. 
Foreign investment has a major influence on Canada's 
economy. United States firms affect the economy, both 
through ownership and through financing of Canadian- 
owned corporations. Japan, Germany, and the United 
Kingdom also have large investments in Canada. Most 
Canadians feel that foreign-controlled businesses do not 
care enough about the country’s needs. Canada also suf- 
fers from the outflow of interest payments and profits. 


Oil derricks like these are a common sight in F 
Alberta. About 80 per cent of Canada's petroleu 
comes from this province. 


Average January 
temperatures 

Most of Canada has long, 
cold winters. January temper- 
atures average below —18° C 
in more than two-thirds of the 
country. Only the coastal 
areas of British Columbia 
have average January temper- 
atures above 0° C. 


piri Degrees 
Fahrenheit Celsius 


Over 20 


Average July 
temperatures 

Summers are cool in northern 
Canada but warm enough for 
farming in the southern areas 
of the country. Average July 
temperatures range from 
about 4° C in the northern 
Arctic Islands to more than 
21° Cin southern Ontario. 


Degrees Degrees 


Fahrenheit Celsius 
Over 70 faa Over 21 
601070 151021 
501060 101015 
40 to 50 41010 
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Average yearly 
Precipitation 

Precipitation in Canada is 
heaviest along the Pacific 
Coast, where it averages over 
200 centimetres per year. The 
Prairie Provinces receive only 
20 to 50 centimetres, most of 
which falls in summer. 


Inches Centimetres 
More than 80 More than 200 
601080 
401060 
201040 5010100 
81020 201050 


Less than 8 Less than 20 
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Service industries account for 69 per cent of Cana- 
da's gross domestic product. They employ about 74 per 
cent of workers. Service industries are especially impor- 
tant in the major metropolitan areas of Canada. 

The leading group of service industries in Canada in- 
cludes such economic activities as education and health 
care, data processing and legal services, and the opera- 
tion of hotels and recreational facilities. These general 
services employ more than a third of Canada’s workers. 

Financial services is the second most important serv- 
ice industry in terms of the gross domestic product. To- 
ronto and Montreal are the leading financial centres. 
Canada’s commercial banking system consists of 8 
Canadian-owned banks and about 60 foreign-owned 
banks. These banks have about 7,000 branches through- 
out the country. The main Canadian stock exchange is in 
Toronto, and smaller exchanges operate in Montreal, 
Vancouver, and Calgary. 

Other service industries include government; trade; 
and transportation, communication, and utilities. Gov- 
ernment services, which include military activities, are 
centred in Ottawa, the nation’s capital, and in the provin- 
cial capitals and major cities, Retail trade, which consists 
of such establishments as car dealerships and grocery 
shops, employs many people in the larger cities. 

Manufacturing provides 18 per cent of the gross do- 
mestic product. Manufacturing in Canada is divided 
about equally into two broad fields. The first involves 
processing minerals and other natural resources for ex- 
port, and the second provides products for use by Cana- 
dians. Factories in Ontario and Quebec produce more 
than three-quarters of the value of Canada’s manufac- 
tured goods. Transportation equipment ranks as the na- 
tion's leading manufactured product, followed by pro- 
cessed foods and beverages. 

In the transportation equipment industry, U.S. and 
Japanese car manufacturers operate plants in Ontario 
and Quebec, producing about a million cars per year. 
The industry also produces trucks and aircraft. 

Processed meat and poultry are the leading products 
of Canada's food and beverage industry. Toronto is the 


major meat-packing centre in Canada. Other products 
include flour, cereals, and livestock feed; dairy prod- 
ucts; fish products; canned and frozen fruit and vegeta: 
bles; baked goods; soft drinks; and beer, wine, and spir- 
its. 

Other important manufacturing industries in Canada 
produce, in order of value, paper products, chemicals, 
primary metals, petroleum products, electrical equip- 
ment, fabricated metal products, and wood products, 
Quebec is one of the world’s leading paper-producing 
regions. Leading chemical products include industrial 
chemicals, pharmaceuticals, plastics, paints and var- 
nishes, cleaning products, and fertilizers. Steel mills in 
Hamilton, Ontario, and aluminium plants in Quebec are 
major producers of primary metals. Refined petroleum 
is by far the leading petroleum product. 

Mining provides 4 per cent of Canada's gross domes: 
tic product. Canada is one of the world’s leading export- 
ers of minerals. Canada is among the major producers 
of a wide variety of minerals, including copper, gold, 
iron ore, nickel, potash, uranium, and zinc. 

Canada's two most important mineral products are 
petroleum and natural gas. Petroleum provides about 30 
per cent of the total annual value of mineral production, 
and natural gas provides about 20 per cent. Alberta pro- 
duces 80 per cent of Canada’s petroleum and 80 per 
cent of its natural gas. Valuable amounts of sulphur are 
obtained from the processing of Alberta's natural gas. 

Ontario is Canada’s leading producer of metal ores. 
Much of the world’s nickel and uranium come from On- 
tario. Ontario also mines large amounts of gold and cop: 
per. British Columbia also produces large amounts of 
copper. Quebec is notable for its large iron ore and 
gold production. New Brunswick is the leading zinc- 
mining province. Canada’s other mineral products in- 
clude coal, crushed stone, platinum, salt, sand and 
gravel, and silver. Nearly half of the coal mined in Can- 
ada comes from British Columbia. 

Agriculture accounts for 2 per cent of Canada's GDP. 
Canada has about 280,000 farms. The average farm size 
is 242 hectares. Wheat, beef cattle, milk, and pigs com: 


Herds of beef cattle graze 
on the grasslands of southern 
Alberta, where raising catte 
is the chief agricultural act 
ity. Ontario and Saskatchewa! 
are also leading producers 0 
beef cattle. 


bine to account for more than half of Canada’s total farm 
income. Other leading products include barley, chick- 
ens and eggs, maize, and rapeseed, 

More than three-quarters of Canada’s farmland is in 
the Prairie Provinces. Saskatchewan produces more than 
half of Canada’s wheat, and farmers in Alberta and Mani- 
toba grow most of the rest. Barley, flaxseed, oats, rape- 
seed, and rye grow in a belt north of Canada's wheat- 
growing areas. Barley, oats, and rye are used mainly for 
livestock feed. Flaxseed and rapeseed are used to make 
cooking oils and lubricants. Alberta is the leading pro- 
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Forestry is an important in- 
dustry in many regions of 
Canada. This photograph 
shows a logging operation on 
the coast of British Columbia, 
Canada's leading wood- 
producing province. 


ducer of beef cattle. Farmers in the Prairie Provinces 
also raise dairy cattle, pigs, and poultry. 

The St. Lawrence Lowlands form Canada's other 
major agricultural region. Farmers there produce beef 
cattle, grains, milk, and vegetables. Southern Ontario's 
warm summers and long growing season enable farm- 
ers to grow a variety of speciality crops, including 
maize, fruit, vegetables, and tobacco. Quebec leads the 
provinces in the production of milk, and Ontario ranks 
second. Quebec farmers also raise beef cattle, pigs, and 
poultry, and grow apples, and vegetables. 


The economy of Canada 


The Canadian economy is 
based on a wealth of natural 
resources. This map shows 
some of the major products 
of each region of Canada. It 
also indicates how the land is 
used and points out the coun- 
me chief manufacturing cen- 
res, 
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Canada’s fishing industry produces about 1.6 million metric 
tons of fish and other seafood annually. The workers shown 
above are preparing salmon for canning. 


Potato farming and dairying are the chief agricultural 
activities in the Atlantic Provinces, Farmers in British Co- 
lumbia and on Vancouver Island produce eggs, live- 
stock, milk, and poultry. The Okanagan Valley of British 
Columbia is one of the leading apple-growing regions. 

Forestry. Canada is a leading timber-producing na- 
tion. The federal and provincial governments own about 
90 per cent of the forests and lease them to private com- 
panies. British Columbia, Ontario, and Quebec lead the 
provinces in timber production, Foresters cut down ce- 
dars, firs, hemlocks, pines, spruce, and many other 
kinds of trees. Mills process the logs into timber, paper, 
plywood, and wood pulp. 

Fishing industry is Canada’s oldest industry. The 
Grand Banks, off the coast of Newfoundland, has long 
ranked among the world’s best fishing areas. Cod were 
once plentiful in the Atlantic coastal waters, but they 
have nearly disappeared due to overfishing. The popula- 
tion of certain other fishes has also declined. As a result, 
the government has placed restrictions on fishing in 
Canada's Atlantic waters, The main product in the Pacific 
waters of Canada is salmon. Crews catch most of the 
salmon near the mouths of major rivers in British Co- 
lumbia. Other fish taken in the Pacific include herring 
and halibut. Canada’s lakes provide perch, pickerel, and 
whitefish. 

Energy sources. Canada uses energy at a high rate 
per person. This rate results largely from the huge quan- 
tities needed for certain activities. These activities in- 
clude providing heat in the severe winters, transporta- 
tion between distant regions of the country, and 
processing natural resources. Canada has vast energy 
resources, but conservation of these resources is essen- 
tial. Conservation helps slow the depletion of such non- 
renewable energy sources as petroleum and natural 
gas. Reducing fuel consumption through conservation 
also reduces the amount of pollution released into the 
environment. Petroleum provides about 30 per cent of 

the energy consumed in Canada. Much of the petro- 
leum is used in the form of petrol. Natural gas provides 
about 25 per cent of the energy consumed. Natural gas 


is used mainly to heat buildings. Other energy sources 
include hydroelectric and nuclear plants, and coal. 

Canada ranks among the leading countries in electric 
power production. Hydroelectric plants supply about 60 
per cent of the electricity. Quebec is the leading pro- 
ducer of hydroelectric power. Nuclear plants and plants 
that burn coal each supply about 15 per cent of Canada's 
electricity. Ontario has the most nuclear and coal- 
burning plants. Most of the remaining electricity comes 
from plants that burn petroleum or natural gas. 

International trade. Canada ranks among the lead- 
ing countries in the world in international trade. About 
70 per cent of Canada's trade, both exports and imports, 
is with the United States. Cars and car parts, chemicals, 
and various kinds of machinery are exported and im- 
ported by both countries, In 1994, Canada joined the 
United States and Mexico in an economic pact called 
the North American Free Trade Agreement (NAFTA). 

Canada’s other leading exports include aluminium, 
precious metals and metal ores, timber, natural gas, 
newsprint, petroleum, wheat, and wood pulp. Canada's 
other major imports include computers, fruit and vege- 
tables, and scientific instruments. Besides the United 
States, Canada’s chief trading partners are Germany, 
Japan, and the United Kingdom. 

Transportation. Canada's landscape includes many 
natural barriers to travel. These barriers include moun- 
tains, forests, and bodies of water. In spite of these 
problems, however, Canadians have built an outstand- 
ing system of railway, road, water, and air transporta- 
tion. 

Railways. Canada’s railway system has about 93,000 
kilometres of track. Canadian railways carry about 30 per 
cent of the nation’s freight. The government-owned CN 
North America provides freight service throughout most 
of the country. Its main competitor, the privately owned 
CP Rail (formerly Canadian Pacific Railway), operates in 
eight provinces. A government-owned corporation 
called VIA Rail Canada provides the only trans-Canada 
passenger rail service. Toronto and Montreal have mod- 
ern subway systems. 

Roads. Southern Canada has one of the world’s finest 
road systems. The Trans-Canada Highway extends about 
8,000 kilometres between Victoria, British Columbia and 
St. John’s, Newfoundland. Paved roads link major cities 
and extend south to cities in the United States. Northern 
Canada has few roads. Many of the roads there are un- 
paved. Roads in such places as Vancouver Island and 
Prince Edward Island are linked to roads on the main- 
land by ferries. Buses provide public transportation in 
Canadian cities. Buses also link cities with outlying 
towns and other cities. 

Waterways and ports. The Great Lakes and the St. 
Lawrence Seaway form one of the world’s greatest in- 
land waterways. The seaway enables huge oceangoing 
ships to sail between the Atlantic Ocean and Great Lakes 
ports. These ships transport mainly wheat, iron ore, an! 
other bulk cargoes. Other vessels, called /akers, trans- 
port cargo between ports on the Great Lakes and the St 
Lawrence River. 

The port of Vancouver, including the facilities at 
nearby Roberts Bank, is Canada's busiest port. Other im- 
portant Pacific ports include Prince Rupert and New 
Westminster, British Columbia. Major ports on the St. 


Lawrence River include Sept-iles, Montreal, Port-Cartier, 
and Quebec City, Quebec. The leading Great Lakes 
ports are Thunder Bay, Hamilton, and Nanticoke, On- 
tario. Canada’s busiest Atlantic ports are Halifax, Nova 
Scotia, and Saint John, New Brunswick. 

Air travel. Two Canadian airlines—Air Canada and Ca- 
nadian Airlines (officially known as Canadian Airlines In- 
ternational Limited)—provide both domestic and inter- 
national service. Both airlines are privately owned. Air 
Canada had been owned by the Canadian government. 
But the government sold the airline to private investors 
in two stages in 1988 and 1989. Toronto's Lester B. Pear- 
son International Airport is the country’s busiest termi- 
nal, followed by Vancouver International and Montreal 
International (Dorval). 

Communication plays a vital role in linking the vari- 
ous parts of a nation as vast as Canada. Canadians have 
one of the world’s most advanced communication sys- 
tems, including telephone and telegraph services, tele- 
vision and radio, mail service, and publishing. 

Telephone service. More than 100 telecommunica- 
tions companies serve over 98 per centof Canadian 
homes. Of these companies, 14 major companies fur- 
nish about 98 per cent of the telephone service. 

Telecom Canada includes 10 of the 14 major compa- 
nies and operates the world’s longest microwave relay 
system. The network extends about 6,400 kilometres 
across southern Canada. Telecom Canada handles 
phone conversations and transmits television and radio 
programmes and computer data from coast to coast. 
Telesat Canada runs a satellite communications system 
that broadcasts television programmes throughout Can- 
ada and provides telephone service in northern areas. 
Canada’s telecommunications systems are linked by 
cable and satellite to most other countries. 

Television and radio. The Canadian Broadcasting 
Corporation (CBC) operates national television and radio 
networks in both English and French. The CBC, though 
financed largely by the government, functions inde- 
pendently in its programming. Canada’s satellite com- 
munications system enables CBC broadcasts to reach 
Over 99 per cent of the population. Canada’s other na- 
tional television network is CTV Television Network, 
which is privately owned. Commercial networks serve 
all major metropolitan areas. About three-quarters of 
the country’s households subscribe to cable TV systems, 
which offer a wide variety of Canadian and U.S. pro- 
grammes. 

_ The Canadian Radio-television and Telecommunica- 
tions Commission (CRTC), a government agency, regu- 
lates all electronic communication systems in Canada. 
The CRTC issues licences to radio and television stations 
and ensures that certain percentages of their pro- 
grammes have Canadian content. 

K Mail service is provided by the Canada Post Corpora- 
tion, whose stock is owned by the federal government. 
Canada has about 8,200 post offices. 

Publishing. Canada has about 100 daily newspapers 
tit are printed in English and about 10 in French. The 
eg English-language dailies include The Toronto 

tar, The Globe and Mail, and The Toronto Sun; The 
Sun of Vancouver; The Gazette of Montreal; and the Ot- 
tawa Citizen. The leading French-language dailies are Le 
Journal de Montreal and La Presse of Montreal. About 
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1,300 weekly newspapers serve small communities or 
certain areas of major cities. About 75 foreign-language 
papers are read by a wide range of ethnic groups. 

More than 1,350 magazines are published in Canada, 
the best known of which include Chatelaine, Maclean's, 
L'Actualité, and Nous. American magazines are also 
widely read in Canada, and magazines from France have 
many readers in Quebec, Major Canadian publishing 
houses produce about 4,000 new book titles annually. 


Study aids 


Related articles in World Book. See Canada, Government 
of; Canada, History of. See also the following articles: 
Physical features 


See Lake; Mountain; and River with their lists of Re/ated arti- 
cles. See also: 


Baffin Island Ellesmere Island Melville Island 
Bay of Fundy Grand Banks Niagara Falls 
Canadian Shield Hudson Bay Thousand Islands 
Cape Breton Island Labrador Vancouver Island 
Other related articles 
Alaska Highway Railway 
Conservation Remembrance Day 
Flag (picture: Flag of Canada) Ringette 
Ice hockey Saint Lawrence Seaway 
Inuit Soo Canals 
Library Trans-Canada Highway 
Petroleum (North America) Welland Ship Canal 
Outline 
I. Provinces and territories 
A. The Atlantic Provinces D. The Prairie Provinces 
B. Quebec E. British Columbia 
C. Ontario F. The territories 
Il. People 
A. Population B. Ancestry C Languages 
Ill. Way of life 
A. City life D. Education 
B. Rural life E. Religion 
C Arctic life F. Recreation and sports 
IV. National park system 
A. National parks B. National historic parks and 
sites 
V. The arts 
A. Literature D. Music 
B. Painting and sculpture E. Ballet and opera 
C Theatre F, Architecture 
VI. The land 
A. Land regions B. Rivers, waterfalls, and lakes 
VIL. Climate 
Vill. Economy 
A Servicein- D. Agriculture H. International 
dustries E. Forestry trade 
B. Manufactur- F. Fishing industry 1. Transportation 
ing G. Energy sources J. Communication 
C Mining 
Questions 


How many Canadians speak French as their native language? In 
which province do most of them live? 

What is the Golden Horseshoe? Where is it? 

Who developed the first distinctively Canadian style of painting? 

What plants and animals live on Canada’s Arctic Islands? 

Which province produces most of Canada's petroleum? 

What is the most popular sport in Canada? 

Why is the St. Lawrence River sometimes called the Mother of 


Canada? 
Which countries are Canada’s main trading partners? 


92 Canada, Government of 


Government of Canada 


Canada, Government of. Canada combines a fed- 
eral form of government with a cabinet system. The fed- 
eral form was originally patterned on that of the United 
States, and the cabinet system was modelled on that of 
Great Britain. 

As a federation, Canada is made up of 10 provinces 
and two territories. Its national problems are resolved 
through its central government in Ottawa. Each province 
has its own government. The territories are self- 
governing, but the federal government plays a large 
role in their administration. 

The cabinet system of Canada unites the legislative 
and executive branches of the government. The prime 
minister and members of the Cabinet are usually mem- 
bers of the House of Commons. Occasionally a senator 
may be in the Cabinet. Ministers are responsible for 
all their actions to the House, which is elected by the 
people. If the House defeats a piece of important 
government-supported legislation, or if it passes a vote 
of no confidence in the government, the prime minister 
must either resign or request that the governor general 
call a new general election. 

Queen Elizabeth II of Great Britain is queen of Can- 
ada. She is the official head of state, but a governor gen- 
eral acts as her representative. However, the governor 
general performs only certain formal and symbolic 
tasks. The prime minister directs the government. 

The people of Canada elect members of the House of 
Commons. To vote in national elections, a person must 
be at least 18 years old and a Canadian citizen. Each 
province sets its own voting requirements for provincial 
elections. A voter must be at least 19 in British Columbia 
and at least 18 in other provinces. 

Canada, a member of the Commonwealth of Nations, 
is an independent, self-governing democracy, equal in 
rank to Great Britain and all other nations. 


The Parliament buildings 
include Canada’s House of 
Commons and the Senate. 
The prime minister, head of 
Canada's government, is a 
member of the House of 
Commons. The Parliament 
buildings lie along the Ottawa 
River in Ottawa, Ontario. 


The constitution 


Canada’s constitution is partly unwritten and partly 
written. The unwritten part consists mainly of usage and 
customs, including the Cabinet system of government. 
The basic written section is the Constitution Act of 1982 
It includes the British North America Act, which was the 
basic document governing Canada’s federal system 
from 1867 to 1982. Other written parts include ordinary 
laws and judicial decisions. y 

The 1867 British North America Act made Canada's 
federal government almost all-powerful. The provincial 
governments received only 16 powers then considere 
to be of relatively minor importance. The federal gov- 
ernment got all other powers—called residual powers. lt 
also received power to disallow (reject) any provincial 
laws it believed to be undesirable. 

As the provinces became stronger and richer, and de- 
bates on the divisions of power between the federal an 
provincial governments increased. The Constitution Act 
of 1982 ended formal British control over amendments 
to Canada's'constitution. Now, amendments must be ap” 
proved only by the Canadian House of Commons and 
two-thirds of the provincial assemblies. The Senate also 
votes on constitutional amendments, but its rejection 
can only delay passage for 180 days. 


Executive offices 


The governor general. The prime minister recom- 
mends a candidate for this office. The queen appoints 
the governor general as her representative, usually for 
five years. The governor general acts in the name © the 
monarch, but follows the directions and advice of the 
Cabinet. Until 1952, the governor general came from 
Great Britain. In that year, Vincent Massey became the 
first Canadian-born governor general. In 1959, Georges 


Philias Vanier became the first French-Canadian gover- 
nor general. In 1984, Jeanne Mathilde Sauvé became the 
first woman to hold the post of governor general. 

The prime minister of Canada is the actual head of 
the government. As the leader of the majority party in 
the House of Commons, the prime minister is indirectly 
elected by the people of Canada. The prime minister is 
appointed by the governor general, who follows the 
wishes of the majority in the House. A prime minister 
who loses the backing of this majority must either re- 
sign or request that the governor general call a new 
general election. 

The Cabinet helps the prime minister direct the gov- 
ernment. The Cabinet consists of as many as 40 minis- 
ters chosen by the prime minister from members of the 
majority party in the House—or occasionally the 
Senate—and appointed by the governor general. 

Ministers hold political offices, and may lose their po- 
sitions if the Cabinet changes. Therefore, a deputy min- 
ister is the permanent head of each government depart- 
ment. These officers are civil servants. 


The Parliament 


The Parliament is the national legislature of Canada. It 
has two houses, an upper house called the Senate, and 
a lower, more powerful, house called the House of 
Commons. 

The Senate has 104 members. Senators are ap- 
pointed by the governor general on the prime minister's 
recommendation. The Speaker is the Senate's presiding 
officer. A new prime minister generally seeks the ap- 
pointment of a new speaker. Senators must retire at the 
age of 75. 

The Atlantic Provinces—Prince Edward Island, New 

Brunswick, Newfoundland, and Nova Scotia—send a 
total of 30 members to the Senate. The Western 
Provinces—Alberta, British Columbia, Manitoba, and 
Saskatchewan—send 24. Quebec and Ontario each 
sends 24 members. The Northwest Territories and the 
Yukon Territory each has one senator. 
__ The Senate votes on constitutional amendments, but 
its rejection can only delay passage of an otherwise ap- 
proved amendment for 180 days. The Senate cannot in- 
troduce bills that involve the spending of money, and 
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experts in Canadian constitutional law question its 
power to amend such bills. 

The House of Commons consists of members 
elected by the people for five-year terms, unless an elec- 
tion is called earlier. The number of members for each 
province is determined after each Canadian census. 

Each House member represents a constituency (dis- 
trict) of a province. Members do not have to live in the 
constituency, or in the province, they represent. The 
House elects a speaker to preside over its meetings. The 
speaker holds office until general elections are called. 


The courts 


The highest courts of Canada are the Supreme Court 
of Canada and the Federal Court of Canada. There are 
various other federal courts, and each province and ter- 
ritory has its own court system. Judges of the two high- 
est federal courts and of some provincial and territorial 
courts are appointed by the governor general acting 
with the advice and consent of the Cabinet. Appoint- 
ments of chief justices and associate chief justices are 
made on the recommendation of the prime minister. 
The other federal appointments are on the recommen- 
dation of the minister of justice, with Cabinet approval. 

The Supreme Court of Canada is the highest court 
of appeal in Canada. It has nine judges—the chief justice 
of Canada and eight puisne (associate) judges. The court 
hears appeals in civil and criminal cases. 

The Federal Court of Canada has a trial division 
and an appeals division. The trial division hears all 
claims against or affecting the Canadian government. It 
has an associate chief justice and 13 puisne judges. The 
appeals division mainly hears appeals from the trial divi- 
sion. It has a chief justice and 10 puisne judges. 

Other courts. In the provinces and territories, the su- 
perior, county, and district courts decide cases that in- 
volve federal, provincial, or territorial law. The federal 
government appoints judges of these courts. Provinces 
and territories also have lower courts. 


Money and taxation 


Only the federal government can coin money in Can- 
ada. Coins are made at the Royal Canadian Mint in Ot- 
tawa and in Winnipeg. The Bank of Canada, a central 
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The House of Commons 
meets in its chamber in the 
Parliament buildings. Most of 
the important bills that are in- 
troduced in the Canadian Par- 
liament start in the House. The 
public may observe sessions 
of the House from galleries. 
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How a bill becomes 
law in Canada 


The Canadian Parliament considers two general types of bills—public bills, which concern the en- 
tire nation, and private bills, most of which concern a person or a small group. All bills go through 
three readings in the House of Commons, three in the Senate, and acceptance by the governor 
general. Most bills can begin in either the House or the Senate. All bills dealing with expenses or 
taxes must start in the House. The Senate cannot reject these bills, but it can delay them. 


Action begins on most public bills when a Cabinet minis- 
ter gives formal notice of the bill to the House of Com- 
mons. This notice appears in the Notice Paper. But a bill to 
adopt a tax or spend money starts as a recommendation 
from the governor general to a Cabinet minister. Actually, 
the Cabinet decides what expenses and taxes to call for. 
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The Senate reviews the bill during the third reading. 
Amendments may be offered and put to a vote. If the Sen- 
ate passes the bill without any amendments, the bill goes 
to the governor general. If the bill is defeated, it goes back 
for another first reading in the Senate. If the bill is 
amended, it is sent to the House of Commons. 
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House-Senate action. If the House of Commons does not 
accept the Senate's amendments, representatives from 
both houses meet and try to reach a compromise. If their 
compromise includes more changes, the revised bill must 
be given three readings in each house. If the representa- 
tives cannot reach a compromise, the bill is killed. 


Introduction of the bill. The Cabinet minister seeks per- 
mission to introduce the bill for the first reading. The min- 
ister's motion includes the bill's title and an explanation of 
the bill's purpose. The House then grants permission. 


One of 10 standing committees in the Senate reviews 
the House-passed bill and submits a report on it. The com: 
mittee suggest reductions—but not increases—fora 
money bill. It also may recommend amendments. 


The governor general receives the bill after it 
has been passed by both houses and, by tradition, 
accepts it. The bill, now a law, takes effect immedi- 
ately or when the Cabinet proclaims it. 


First and second readings. The bill is read for the first 
time. No debate is allowed, and no amendments may be 
considered. During the second reading, the most impor- 
tant stage, the House debates the bill's chief purpose but 
not its details. The bill may be passed or defeated. If 
passed, it goes to a standing or special committee. 


Senate action follows the same pattern, starting 
witha first reading. If the bill begins in the Senate, 
the first reading occurs at once. Senate permission 
is not required to introduce bills. During the sec- 
ond reading, the Senate debates the bill's purpose. 
If passed, the bill goes to a committee. 
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One of 19 standing committees discusses the bill in de- 
tail and submits a report on it to the House. Each of these 
committees deals with a separate activity, such as agricul- 
ture. A special committee may be formed to obtain more 
information for the standing committee. The standing 
committee may suggest amendments to the bill. 


The House of Commons discusses the bill after 
the committee review. It decides whether to accept 
the committee's report or to return the bill to the 
committee for another report. Amendments may 
be debated and put to a vote. After these proceed- 
ings-have been completed, the bill goes through a 
third reading. Some debate is allowed at this time, 
and other amendments may be put to a vote. If the 
House passes the bill, it goes to the Senate. 


The governor general of 
Canada opens each session of 
Parliament. The governor gen- 
eral serves as the representa- 
tive of Queen Elizabeth II. 
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bank which controls credit and currency, issues all 
paper money. 

The taxation powers of the Canadian government are 
unlimited, but provincial governments may impose only 
direct taxes. Direct taxes include income and property 
taxes, but not sales taxes. The federal government and 
each of the 10 provincial governments levy individual 
and corporate income taxes. 


Provincial and territorial governments 


The ten provinces. Each province has a lieutenant 
governor who is appointed by the governor general in 
council. A premier actually heads the government of 
each province. Each province controls education, ad- 
ministration of justice, municipal institutions, property, 
and civil rights. The federal government can disallow 
(reject) any law passed by a provincial legislature. 

The two territories have separate governments. 
These governments, which have much less power than 
those of the provinces, provide for law enforcement, 
medical services, and schools in the towns. A third terri- 
tory is planned for 1999 to be controlled by Canada's 
Inuit population. 


Local government 


The provinces and territories regulate local govern- 
ment. Each has a different system. Municipal govern- 
ments direct such activities as road repair, water supply, 
and police and fire protection. They gain much of their 
revenue from property taxes. 


Political parties 


Canada has five important political parties. Histori- 
cally, the two largest are the Liberals and the Progres- 
sive Conservatives. The differences between these two 
parties are not always clear. However, the Liberals have 
favoured the expansion of social programmes and pro- 
vincial rights. The Progressive Conservatives have sup- 
ported tighter controls on government spending. 

The New Democratic Party was formed in 1961 by 
trade unions, a socialist party called the Co-operative 
Commonwealth Federation (CCF), and independent left 
wing Canadians. The party favours social welfare meas- 
ures. It opposes Canadian participation in such military 
alliances as the North Atlantic Treaty Organization 
(NATO) and the North American Aerospace Defense 
Command (NORAD). 

The Reform Party was established in Manitoba in 
1987. By the early 1990s, it had gained much support 
across Canada. The party favours such reforms as reduc- 
ing the national debt and changing Canada’s constitu- 
tion to provide an elected and more powerful Senate. 

The Bloc Québécois was formed in 1990 by a handful 
of members of Parliament from Quebec. The party advo- 
cates the creation of a sovereign Quebec, and it quickly 
gained support among French-speaking Quebecers. The 
Bloc Québécois won most of Quebec's seats in Parlia- 
ment in a 1993 general election, thus making the party a 
force in national politics despite its regional base. 


International relations 


Canada has been a completely free nation since the 
Statute of Westminster in 1931 ended the last United 
Kingdom controls over Canada. 


Until the 1920's, Canada conducted relations with 
other foreign countries through the UK diplomatic serv- 
ice. Canada’s first exchange of diplomatic representa- 
tives was with the United States, in 1927. Diplomats now 
represent Canada in nearly all the leading countries, 
Canada became a charter member of the United Nations 
in 1945, and of the North Atlantic Treaty Organization in 
1949. Canada's closest economic and social ties are with 
the United States. Relations between the two countries 
are friendly, but some Canadians are concerned about 
American control of parts of the Canadian economy. 
Boundary problems are settled by the International Joint 
Commission. 


Armed forces 


Until 1968, Canada had an army, navy, and air force 
that were separate from one another. However, in that 
year all Canadian military forces were merged into one 
unit called the Canadian Armed Forces. Canada and the 
United States formed the Permanent Joint Board on De- 
fence in 1940 to cooperate in North American defence. 

Canada has three professional military colleges. They 
are the Royal Military College of Canada in Kingston, 
Ontario; Royal Roads Military College near Victoria, Brit 
ish Columbia; and Collège militaire royal de Saint-Jean 
in Saint-Jean, Quebec. The Canadian Armed Forces also 
maintains staff colleges, cadet corps, and officer-training 
in colleges and universities. 


Related articles in World Book include: 


Bill of rights Political parties 
Census Privy Council 
Citizenship Royal Canadian Mounted 
Civil service Police 
Commonwealth of Nations Social security 
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Questions 


Who is the Canadian head of state? 

Who is the head of the government of Canada? 

How does the Canadian Senate differ from the United States 
Senate? 

How can Parliament control the actions of the prime minister? 
How can the prime minister control those of Parliament? 

What is the International Joint Commission? 

What did the British North America Act do? 

How long does the prime minister remain in office? 

Who directs the armed forces of Canada? 
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Fathers of Confederation (1969), an oil painting on canvas by Rex Woods 


The Fathers of Confederation were Canadian leaders who planned the union of Great Britain's 
Canadian colonies under one government. Their plan led to the creation of the Dominion of Can- 
ada in 1867. John A. Macdonald, standing centre, became the Dominion’s first prime minister. 


History of Canada 


Canada, History of. The first people to live in what is 
now Canada arrived from Asia at least 20,000 years ago. 
They arrived by way of a land bridge that once con- 
nected Asia and North America at what is now Alaska. 
Their descendants became known as Indians. The an- 
cestors of the Inuit, who are also known as Eskimos, first 
settled in the Arctic region of Canada, probably arriving 
about 5,000 years ago. For details on the first Americans, 
see Indian, American; Inuit. 

In 1497, John Cabot, an Italian navigator in the service 
of England, found rich fishing grounds off Canada's 
southeast coast. France took the lead in exploring the 
country and set up a colony in eastern Canada in the 
early 1600's, from where fur traders travelled westward. 
Great Britain (now known as the United Kingdom) 
gained control of the country in 1763, and thousands of 
British immigrants began to join the French who re- 
mained in Canada. In 1867, the French- and English- 
speaking Canadians helped create a united colony 
called the Dominion of Canada. 

Canada gained its independence from Britain in 1931. 
Today, Canada is a leading producer of cereal crops. 
Canada also ranks among the world's top manufacturing 
Nations, and it is a major producer of electric power. 

Canada has often been troubled by a lack of unity 
among its people. Many French Canadians have strug- 
gled to preserve their French culture and support a 
Movement to make Quebec a separate nation. 

Canada and the United States have worked together 
on defence and have strong economic ties. 

This article traces the history of Canada from Euro- 
Pean exploration to the present. For information on the 
People, economy, and government of Canada today, see 


the articles Canada; and Canada, Government of. 
Early European exploration 


About A.D. 1000, Vikings from Iceland and Greenland 
became the first known Europeans to reach North 
America. The Vikings, led by Leif Ericson, landed some- 
where on the northeast coast, a region Ericson called 
Vinland. The Vikings established a colony in Vinland, 
but they lived there only a short time. Some historians 
believe that Vinland was located in what is now Maine 
or Massachusetts in the United States. Others think it 
was in Newfoundland, Canada. See Ericson, Leif; Vi- 
kings; Vinland. 

Lasting contact between Europe and America began 
with the voyage of Christopher Columbus in 1492. Co- 
lumbus sailed west from Spain to find a short sea route 
to the Indies, as Europeans called eastern Asia. When 
Columbus landed in America, he thought he had 
reached the Indies. 

In 1497, King Henry VII of England hired an Italian 
navigator, John Cabot, to cross the Atlantic Ocean in 
search of a shorter route to Asia than the one Columbus 
had taken. Cabot landed somewhere between what are 
now Newfoundland and Nova Scotia and claimed the 
area for England. Cabot saw an enormous amount of 
cod and other fish in the waters southeast of Newfound- 
land. Reports of the rich fishing grounds soon brought 
large European fishing fleets to Canada. 

By the early 1500's, some Europeans realized that Co- 
lumbus had reached an unknown land, which they 
called the New World. In 1534, King Francis | of France 
sent Jacques Cartier, a French navigator, to the New 
World to look for gold and other valuable metals. Car- 
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The fur trade in Canada 
began during the 1500s as an 
exchange of furs for manufac- 
tured goods between Indians 
and Europeans. The Euro- 
peans gave the Indians such 
items as tools, weapons, and 
kettles in exchange for bea- 
ver, fox, mink, and other pelts, 
Much of the trading took 
place at camps like the one on 
the left. 


‘Encampment on River Winnipeg tmid-1800), an oil painting on canvas by Paul Kane; Royal Ontario Museum, Toronto 


tier sailed into the Gulf of St. Lawrence. He landed on 
the Gaspé Peninsula and claimed it for France. In 1535, 
ona second trip, Cartier became the first European to 
reach the interior of Canada. He sailed up the St. Law- 
rence River to the site of present-day Montreal. 


The development of New France (1604-1688) 


Many French fishermen sailed to Canada in the early 
1500s. They helped develop a thriving fishing industry 
off the east coast but more important in Canada’s 
growth they established the fur trade. The fur trade led 
to the development of a French colonial empire in North 
America called New France. 

Start of the fur trade. The French fishermen who 
went to Canada landed on the coast to preserve their 
catches by drying them in the sun. They met Indians 
who wanted to trade furs for fishhooks, kettles, knives, 
and other European goods. During the late 1500's, more 
and more French ships sailed to Canada to pick up bea- 
ver fur. Traders also supplied such furs as fox, marten, 
mink, and otter. See Fur trade. 

In 1610, an English sea captain called Henry Hudson 
sailed into Hudson Bay in his search for a water passage 
to Asia through northern Canada. England later based its 
claim to the vast Hudson Bay region on this voyage. 

Early settlements. In 1603, King Henry IV of France 
completed plans to organize the fur trade and to set up 
a colony in Canada. The next year, a French explorer 
called Pierre du Gua (or du Guast), Sieur de Monts, led a 
small group of settlers to a site near the mouth of the St. 
Croix River in what is now the province of New Bruns- 
wick. In 1605, the settlers left that spot and founded Port 
Royal (now Annapolis Royal in Nova Scotia). The French 
called their colony Acadia. See Acadia. 

In 1608, another French explorer, Samuel de Cham- 
plain, founded a settlement along the St. Lawrence 
River. He named the village Quebec. Champlain made 
friends with the Algonquin and Huron Indians living 
nearby and began to trade with them for furs. In 1609, 
Champlain and two other French fur traders helped 
their Indian friends defeat the Iroquois Indians in battle. 
Champlain persuaded the Huron to allow Roman Catho- 
lic missionaries to work among them and introduce 
them to Christianity. 

Threats to expansion. Champlain hoped Quebec 
would become a large settlement, but it remained only 
a small trading post for many years. 


New France failed to attract settlers partly because of 
threats from English colonists as well as from the Iro- 
quois. Like France, England claimed much of what is 
now eastern Canada. England based its claims on explo- 
rations dating from Cabot's landing in 1497. During the 
early 1600s, many English colonists settled along the 
east coast of North America south of New France. Nu- 
merous disputes over fur-trading rights broke out be- 
tween the French and the English. 

The royal province. In 1663, King Louis XIV made 
New France a royal province (colony) of France. He sent 
troops to Canada to fight the Iroquois and appointed ad: 
ministrators to govern and develop the colony. The chief 
official was the governor. A bishop directed the church 
and missionary work, and a person called an intendant 
managed most other local affairs. The French troops at- 
tacked Iroquois country, forcing some tribes there to 
make peace with the French in the late 1660s. 

Louis XIV also promoted the seigneurial system to en 
courage farming in New France. Under this system, the 
king gave land in the colony to several groups, includ- 
ing French military officers and merchants. The land- 
holders, called seigneurs, brought farmers from France 
and rented them large sections of the land. Most of the 
farmers, called habitants, became prosperous. The pop 
ulation of New France grew from about 3,000 in 1666 to 
about 6,700 in 1673. See Seigneurial system. 

The boundaries of New France expanded rapidly to 
the west and south after Louis de Buade, Comte de 
Frontenac, became governor in 1672. The loss of the 
Huron fur trade forced the French to go farther inland. 

In 1673, Louis Jolliet, a French-Canadian fur trader, 
and Jacques Marquette, a French missionary, saile 
down the Mississippi River to its junction with the Af- 
kansas River. The French soon built forts and fur-trading 
posts along the Great Lakes and along the Illinois an 
Mississippi rivers. In 1682, René-Robert Cavelier, Sieur 
de La Salle, reached the mouth of the Mississippi att 
Gulf of Mexico. He claimed all the land drained by the 
river and its branches for France. 5 

The growing French-English rivalry. The bounda 
ties of English colonies south of New France also ex” 
panded during the late 1600s. Settlers poured into the 
English colonies and pushed the frontier westward, 
nearer New France. In 1670, an English firm called the 
Hudson's Bay Company opened fur-trading posts nO 
of New France on the shores of Hudson Bay. 


During the 1730's, French-Canadian fur traders trav- 
elled farther inland and claimed more land for France. 
By 1738, Pierre Gaultier de Varennes, Sieur de La Véren- 
drye, had established a chain of fur-trading posts be- 
tween Montreal and what is now Saskatchewan. 

For details on life in New France, see New France. 


British conquest and rule (1689-1815) 


The French and British colonists fought each other in 
four wars between 1689 and 1763. These conflicts led to 
Great Britain's conquest of New France. 

The colonial wars. The first three of the four wars 
between the French and British colonists broke out in 
Europe before spreading to America. These wars in 
America were King William's War (1689-1697), Queen 
Anne's War (1702-1713), and King George's War (1744- 
1748). Only after the second war did either side gain ter- 
ritory. In 1713, under the Treaty of Utrecht, France gave 
Britain Newfoundland, the Nova Scotia region of Acadia, 
and the Hudson Bay territory. 

The fourth war began in the Ohio River Valley in 1754 
and lasted until 1763. It spread to Europe in 1756 and be- 
came known as the Seven Years’ War there and in Can- 
ada, The French did well at first, but the British armies, 
backed by the British Royal Navy, captured Quebec City 
in 1759. Both opposing generals, the Marquis de Mont- 
calm of France and James Wolfe of Britain, were fatally 
wounded in the battle. The British seized Montreal in 
1760, and the fighting in America ended. In the Peace of 
Paris, signed in 1763, France surrendered most of New 
France to Britain. 

The Quebec Act. Great Britain gave the name Que- 
bec to the area that made up most of its new territory in 
Canada. It added some of the new territory to Nova Sco- 
tia and Newfoundland. At first, Britain governed Quebec 
under British laws, which denied Catholics the rights to 
vote, to be elected, or to hold public office. This policy 
affected nearly all the colony's French Canadians. Que- 
bec's first two British governors, Generals James Murray 
and Guy Carleton, opposed the policy because they 
wanted Britain to gain the loyalty of the French. Carleton 
also was aware of discontent in the 13 colonies to the 
south, then known as the American Colonies. He knew 
that Great Britain would need the support of the French 
Canadians if a rebellion broke out in the American Colo- 
nies, 

In 1774, Carleton persuaded the British Parliament to 
pass the Quebec Act. This act recognized French civil 
and religious rights. It also preserved the seigneurial 
landholding system and extended Quebec to include 
much of what is now Quebec, Ontario, and the Mid- 
western United States. 

The American Revolution began in 1775. The French 
regarded the war mainly as a conflict between Britain 
and British colonies and chose to remain neutral. An 
American invasion of Canada in 1775 failed. See Ameri- 
can Revolution. 

The United Empire Loyalists. After the American 
Revolution began, many people in the American Colo- 
nies remained loyal to Britain. These colonists became 
known as United Empire Loyalists. About 40,000 of them 
Moved to Canada during and after the war. Those who 
Moved to Nova Scotia soon demanded a colony of their 
Own. In 1784, the British government created the colony 
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of New Brunswick out of western Nova Scotia for the 
Loyalists. 

The Loyalists in Quebec also became unhappy. The 
Quebec Act gave the Catholic Church a special position 
in the colony, But most Loyalists were Protestants. 

The British solution was the Constitutional Act of 
1791. This act divided Quebec into two colonies, Lower 
Canada and Upper Canada. Lower Canada occupied the 
area along the lower St. Lawrence River. Upper Canada 
covered the area near the Great Lakes and the upper St. 
Lawrence. French Canadians formed the vast majority of 
the population in Lower Canada. The government there 
was based on principles of French civil law, Catholicism, 
and the seigneurial system. English-speaking Canadians 
made up the majority in Upper Canada. Local officials 
followed the traditions of English law and property sys- 
tems. 

Exploration of the West. After Britain conquered 
New France in 1763, hundreds of British merchants set- 
tled in Montreal and soon took over the French fur 
trade, Like the French, they obtained most of their furs 
from Indians in the Ohio and Mississippi river valleys. 
But most of this area became part of the United States 
after the American Revolution. British merchants in 
Montreal thus had to look elsewhere for furs. By 1784, 
they had formed the North West Company to trade 
north and west of the Great Lakes. The Hudson's Bay 
Company already had trading posts in that territory, and 
a great rivalry developed between the two companies. 

The North West Company sent explorers across the 
unknown western lands. Alexander Mackenzie reached 
the Mackenzie River in 1789 and the Pacific Ocean in 
1793. Simon Fraser followed the Fraser River to the Pa- 
cific in 1808, David Thompson mapped the west and 
navigated the full length of the Columbia River in 1811. 

In 1812, Lord Selkirk, a Scottish colonizer, sent a 
group of Scottish and Irish immigrants to establish a set- 
tlement on the Red River in what is now Manitoba. The 
settlement became known as the Red River Colony. In 
1821, the Hudson's Bay Company took over the North 
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During the early 1700's, France and Great Britain dominated 
eastern North America. The French colonial empire on the conti- 
nent was known as New France. France also claimed the mostly 
British-held areas of Rupert's Land and Newfoundland. 
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West Company and gained control of nearly all Cana- 
dian territory west of the Great Lakes. 

The War of 1812 developed out of fighting between 
Great Britain and France in Europe. The British set up a 
naval blockade of France and so interfered with U.S. 
ships bound for French ports. They also stopped Ameri- 
can ships and seized sailors of British birth on them. As 
a result of these actions, the United States declared war 
on Britain on June 18, 1812. American troops tried to 
capture Upper and Lower Canada during the war, but 
British and Canadian troops defeated two major inva- 
sion attempts. The war ended in 1815. 


The struggle for responsible government 
(1816-1867) 


Canada's population began to soar during the early 
1800's as thousands of immigrants arrived from Great 
Britain. During the 1840s, leaders in some Canadian col- 
onies pushed for responsible government (self- 
government) in local affairs. In a system of responsible 
government, the executive is responsible (answerable) 
to an elected assembly. Britain gradually granted all the 
colonies such government. During the mid-1860's, some 
colonial leaders argued that Canada needed a strong 
central government to deal with domestic matters. They 
started a movement for a confederation (union) of the 
Canadian colonies. This movement led to the formation 
of the Dominion of Canada in 1867. 

Growing discontent. After the War of 1812, Canada 
began to attract large numbers of immigrants from Eng- 
land, Ireland, and Scotland. French Canadians resented 
the flood of English-speaking newcomers. Many of the 
French believed that the British government wanted to 
destroy the French heritage in Canada. 

By the 1820's, most French Canadians had become 
very bitter toward the English-speaking Canadians in 
Lower Canada. The French controlled the legislature, 
but the English controlled the Legislative Council. The 
council, in turn, ran the government. 

Upper Canada also faced serious political problems 
during the early 1800's. Church leaders, merchants, and 
landowners there formed a group known as the Family 
Compact. This group controlled the colonial govern- 
ment. It often cooperated with the lieutenant governor 
to block the demands of the farmers in the assembly. 
The Family Compact also used tax money to support 
Church of England schools, though many Upper Canadi- 
ans belonged to other religious groups. 

The uprisings of 1837. In November 1837, a revolt in 
Lower Canada was headed by Louis Joseph Papineau, a 
fiery French Canadian who was a leader in the assembly. 
Papineau’s followers briefly controlled parts of the coun- 
tryside of Lower Canada. But the seigneurs and the high 
church officials remained loyal to Britain. British troops 
and colonial militia crushed the revolt, and the rebel 
leaders fled to the United States. 

News of the fighting in Lower Canada triggered a re- 
bellion in Upper Canada in December 1837. William 
Lyon Mackenzie, a member of the Reform Party in the 
assembly, led the revolt. The colonial militia defeated 
the rebels and Mackenzie escaped to the United States. 

Lord Durham's report. In 1838, Queen Victoria sent 
Lord Durham, a British diplomat, to investigate the 
causes of the uprisings. Durham finished his report in 
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be united. He also recommended ti 
onies be allowed to handle their local affairs. In 1840, 
the British Parliament passed the Act of Union. This law, 
which took effect in 1841, united the two Canadas into 
one colony, the Province of Canada. See Union, Acts of, 

The beginning of self-government. The Province of 
Canada and Nova Scotia gained responsible govern- 
ment in 1848. Nearly all the other Canadian colonies re- 
ceived it soon afterward. 

During the mid-1800s, 
panded trade with the Unite 
ways and canals and the rapid growth of the fishing, 
flour-milling, timber, and textile industries brought — 
prosperity to the Canadian colonies. The American Civil 
War (1861-1865) also greatly increased demands for Ca- 
nadian goods. 

In spite of responsible govern 
lems still troubled the Province of Canada. The main op” 
posing political parties had nearly equal representation 
in the legislature. As a result, no party could gain a ma 
jority of seats or direct the government for long. By the 
early 1860s, some political leaders had suggested that 
the colony's problems could be solved only by splitting 
it again and creating a confederation of the two colo- 
nies. The union would give French- and English- 
speaking Canadians the same central government bul 
would allow them to control their own local affairs. 

Confederation. The fear of United States expansion 
into Canada helped attract support for a Canadian or 
federation. Many Canadians felt certain that the Unite! 
States wanted to control all North America and wou 
invade Canada after the Civil War ended. 

John A. Macdonald, George Etienne Cartier, and 
other leaders from the Province of Canada headed the 
campaign for a federal union. In 1864, they met with 
leaders from the Atlantic colonies. The Canadians pee 
suaded them to abandon their plan in favour of a larg 
union. In 1865, the Province of Canada approved the, Hb 
confederation plan. However, Newfoundland and Prin 
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Edward Island rejected it, fearing that they would lose 
control over local affairs. New Brunswick and Nova Sco- 
tia adopted the plan in 1866. Later that same year, offi- 
cials from Canada, New Brunswick, and Nova Scotia 
presented the plan to the British government. 

In March 1867, the British Parliament passed the Brit- 
ish North America Act. This act established the Domin- 
ion of Canada, The Dominion used the British parlia- 
mentary form of government. It had an elected House of 
Commons and an appointed Senate, each with almost 
equal power. A prime minister, usually the leader of the 
political party with the most seats in the House of Com- 
mons, headed the new federal government. Britain con- 
tinued to handle the colony's foreign affairs, and the 
British monarch served as head of state. 

The British North America Act took effect on July 1, 
1867. The new Dominion had four provinces—New 
Brunswick, Nova Scotia, Ontario, and Quebec. Quebec 
had formerly been Lower Canada, and Ontario had been 
Upper Canada. The British North America Act provided 
that other provinces could join the Dominion. Macdon- 
ald, leader of the Liberal-Conservative Party, became the 
country's first prime minister. 


Growth of the Dominion (1868-1913) 


The young Dominion of Canada developed rapidly 
during the late 1800s. A railway connected western and 
eastern Canada. By the early 1900s, the Dominion had 
nine provinces spanning the continent. Huge wheat 
crops, rich mines, and new industries brought further 
economic expansion in this period. 

New provinces. Macdonald's chief goal as prime 
minister was to extend the Dominion to the west coast. 
The vast, largely unsettled northwest territory, called 
Rupert's Land, was owned by the Hudson's Bay Com- 
pany. Macdonald agreed to buy the region in 1869. 

About 10,000 people lived in or near the settlement of 
Red River in Rupert's Land. Most of them were métis 
(people of mixed white and Indian ancestry). The métis 
feared that white settlers would take their lands. In 1869, 
Louis Riel, a settler of French and Indian descent, led the 
métis in a revolt against the Canadian government. Brit- 
ish and Canadian troops easily put down the rebellion 
(see Red River Rebellion.) 

In 1870, the Dominion took possession of Rupert's 
Land and it acquired the North West Territory from 
Great Britain, This vast territory lay north, west, and 
south of Rupert's Land. The government combined these 
two new possessions into the North West Territories, 
which later became the Northwest Territories. Later in 
1870, the government created Manitoba, Canada's fifth 
province, from part of Rupert's Land. 567,000 hectares in 
Manitoba were set aside for the métis. 

In 1871, the Pacific coast colony of British Columbia 
became Canada’s sixth province. It agreed to join the 
Dominion in return for construction of a railway to the 
Pacific coast. In 1873, the eastern colony of Prince Ed- 
ward Island became Canada’s seventh province. 

. The Pacific Scandal. Macdonald led the Conserva- 
tive Party to victory in the election of 1872. Afterward, 
the government chose a company headed by Sir Hugh 
Allan to build the railway wanted by British Columbia to 
the Pacific coast. Scandal broke out in 1873, when it was 
revealed that the Conservative Party had accepted a 
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large amount of money as a campaign contribution from 
Allan in 1872. The opposing Liberal Party charged that 
Allan's group got the railway contract because of its 
campaign gift. Macdonald did not use any of the money 
for his own election, but he resigned as prime minister. 
In November 1873, Alexander Mackenzie, leader of the 
Liberal Party, became prime minister. 

The return of Macdonald. Mackenzie's government 
promoted honest and efficient elections by introducing 
the secret ballot and the one-day national election. It 
also won Great Britain's approval of a policy limiting the 
authority of the governor genera/—the British monarch’s 
representative in Canada. The new policy required the 
governor general to respect decisions made by Cana- 
dian officials in the country's internal affairs. In 1875, 
Mackenzie established the Supreme Court of Canada. 
The court lessened British control over Canada’s legal 
matters. 

The Mackenzie government became increasingly un- 
popular after 1875, when a worldwide depression 
caused a severe business slump in Canada. Macdonald 
led the Conservatives to victory in the election of 1878. 

In 1879, Macdonald began the National Policy, a pro- 
gramme calling for high tariffs (taxes) on imports. It 
raised the cost of foreign products and made Canadian 
products less costly by comparison. In 1880, the govern- 
ment gave the Canadian Pacific Railway Company (now 
CP Rail) a contract to finish the coast-to-coast railway. 

The North West Rebellion. During the 1870's, many 
of the métis in Manitoba moved westward into what is 
now Saskatchewan. But they again began to fear the loss 
of their land because of the near completion of the 
transcontinental railway and government plans to attract 
settlers. In March 1885, Riel led another métis uprising, 


Colour print late 1800s) by Henry Sandham; Public Archives of Canada, Ottawa 
The United Empire Loyalists were American colonists who 
remained loyal to Britain during and after the American Revolu- 
tion (1775-1783). Thousands, like this group, moved to Canada. 
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In 1867, a union of British North American colonies led to the 
formation of the Dominion of Canada. The Dominion had four 
provinces—New Brunswick, Nova Scotia, Ontario, and Quebec. 
Britain ruled its other Canadian territories separately. 


the North West Rebellion. More than 7,000 government 
troops ended the rebellion within two months. Riel was 
found guilty of treason and was hanged on Nov. 16, 
1885. See North West Rebellion. 

Progress under Laurier. Workers laid the final 
stretch of Canadian Pacific Railway tracks in 1885. Regu- 
larly scheduled passenger service began the next year. 
The transcontinental railway in time led to a great rush 
to settle Canada’s fertile western prairies. This activity 
contributed to a major period of progress that began 
after the Liberal Party won the election of 1896. Wilfrid 
Laurier, the Liberal Party leader and a Quebec Catholic, 
became Canada’s first French-Canadian prime minister. 

Canada's population soared during Laurier’s adminis- 
tration. More than 2 million immigrants, most of them 
from Europe, flocked to Canada between 1896 and 1911. 
In 1905, the government created two new provinces out 
of the prairies, Alberta and Saskatchewan. 

Canada's economy flourished under Laurier. Europe 
became a great market for Canadian wheat. New hydro- 
electric power plants and two new transcontinental rail- 
ways, the Grand Trunk Pacific and the Canadian North- 
ern, helped make the early 1900's Canada's most 
prosperous period since 1867. 

Foreign relations. Canada's role in the British Em- 
pire became an issue in 1899, when the Anglo-Boer War 
broke out in southern Africa. Many Canadians wanted 
Canada to send troops to help the British forces. But a 
large number of French Canadians opposed Canada’s 
participation in foreign wars. Laurier compromised by 
sending volunteers but not the Canadian Army. 

In 1910, a controversy developed over a trade treaty 
between Canada and the United States. The treaty al- 
lowed each country to export numerous products to the 
other without paying high tariffs. But many Canadian 
business executives feared the trade agreement would 
destroy industries in Canada aided by the tariffs. 

Another dispute involving Canada's obligations to the 
empire arose in 1910. Britain faced the threat of war with 
Germany and asked Canada to supply ships and sailors 


for the British Royal Navy. Laurier planned to build a 
separate Canadian navy that could be lent to Britain in 
time of war. But English-speaking Canadians insisted 
that Canada contribute directly to the Royal Navy. Many 
French Canadians also opposed Laurier's plan, charging 
that it would involve Canada in foreign wars. 

Opposition to the trade agreement and the naval plan 
led to the defeat of Laurier’s party in the election of 1911. 
Robert L Borden, head of the victorious Conservative 
Party, became prime minister. 


World War I and independence (1914-1931) 


Canada entered World War I (1914-1918) to aid Great 
Britain and its allies. In 1931, the Dominion won com- 
plete independence from Britain. 

World War I. Great Britain declared war on Germany 
on Aug. 4, 1914. Thousands of Canadians rushed to vol- 
unteer for military duty. Canadian troops first saw com- 
bat in April 1915. They helped halt the first German gas 
attack of the war during the Second Battle of Ypres in 
Belgium. The greatest Canadian triumph came in the 
Battle of Vimy Ridge in France on April 9, 1917. In the 
battle, about 100,000 Canadian troops captured the 
strong German positions on a hill called Vimy Ridge 
(see Vimy Ridge, Battle of). 

World War I contributed enormously to Canada's in- 
dustrial strength. The country's steel industry thrived 
through the sale of ships and artillery shells to Britain. 
Wartime demand also greatly expanded agricultural 
output, especially beef and wheat production. 

The conscription issue. When World War | began, 
Borden promised that Canada would not conscript 
(draft) men for overseas military service. He knew that 
French Canadians bitterly opposed conscription. Early in 
the war, the many volunteers made conscription need- 
less. By early 1917, however, Canadian forces had suf- 
fered high casualties, and the number of volunteers had 
dropped sharply. As a result, Borden established con- 
scription in July 1917. He received strong support from 
English-speaking Canadians, but French Canadians 
strongly objected. 

To make conscription work, Borden decided to form 
a coalition (joint) Conservative-Liberal government, 
which he called the Union government. Borden tried to 
bring Wilfrid Laurier and other Liberal Party leaders into 
the coalition. But Laurier opposed conscription and re- 
fused to join. The Liberals then split into two groups. 
One group, the Unionist Liberals, backed conscription. 
The other group remained loyal to Laurier. Borden ap- 
pointed a number of Unionist Liberals to his govern 
ment and called for an election in December 1917. The 
Unionists won every province except Quebec. 

A larger role in the empire's affairs. Borden be- 
came increasingly dissatisfied with Canada’s colonial 
status in view of its major contribution to the British wat 
effort. In 1917, Borden and the leaders of other domin- 
ions in the British Empire began to demand greater Pa” 
ticipation in developing the empire's foreign and de- 
fence policies. The British needed the soldiers and 
weapons that the dominions provided and so agree 
their demands. aM 

After World War |, all the dominions became origin® 
members of the League of Nations, an international 
peacekeeping agency formed in 1920. 


Labour and farm unrest. While Borden attended 
the peace conference in Paris, workers throughout Can- 
ada demanded higher wages, better working condi- 
tions, and recognition of their unions. Dissatisfied farm- 
ers formed political parties. Farmer parties won control 
of the provincial government in Ontario in 1919 and in 
Alberta in 1921. in the national election of 1921, the Lib- 
eral Party gained a majority in the House of Commons. 
William Lyon Mackenzie King became prime minister. 

Independence. King was determined to establish 
Canada’s independence in foreign affairs. In 1922, he re- 
fused to support Britain in a possible war with Turkey. 
On King's insistence, Canada for the first time signed a 
treaty alone with another country in 1923, The treaty was 
with the United States and regulated halibut fishing in 
the northeast Pacific Ocean. 

In 1926, King and representatives from the other do- 
minions met British representatives at an Imperial Con- 
ference in London. At the conference, King joined a suc- 
cessful fight for dominion independence. The dominion 
and British representatives declared the dominions to 
be independent members of the British Commonwealth 
of Nations, as the British Empire then became known. In 
1931, the British Parliament passed the Statute of West- 
minster, which legalized the declaration. 


The young nation (1932-1957) 


During the 1930's, the young Canadian nation suf- 
fered through the Great Depression. The hard economic 
times ended when production rose during World War Il 
(1939-1945). After the war, an industrial boom at home 
helped make Canada a major economic power. The na- 
tion also became greatly involved in world affairs. 

The Great Depression began in 1929 with the stock 
market crash in the United States and spread through- 
out the world. See Great Depression. The depression 
caused a sharp drop in foreign trade and especially hurt 
the demand for Canadian food products, timber, and 
minerals. 

Unemployment was the chief issue in the election of 
1930. King's government was defeated, and the Conserv- 
atives came to power under Richard B, Bennett. Ben- 
net's government established more than 200 relief 
camps for single, unemployed men and spent vast sums 
to aid the needy. Bennett dealt harshly with strikers and 
demonstrators but he also saw the need for reform. His 
government created a number of important federal 
agencies, including the Canadian Radio Broadcasting 
Commission in 1932, the Bank of Canada in 1934, and 
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By 1905, Canada consisted of nine provinces and two territo- 
ries. The dates indicate when each new province and territory 
joined Canada. The rapidly growing country spanned the conti- 
nent, but Newfoundland remained a separate British colony. 


the Canadian Wheat Board in 1935. Canada's economic 
problems continued, however, and many Canadians 
blamed Bennett. New political parties were formed, in- 
cluding the Co-operative Commonwealth Federation in 
1933 and the Social Credit Party in 1935. In the election 
of 1935, the Liberal Party regained control of the House 
of Commons. King then began his third term as prime 
minister. 

World War Il. Canada declared war on Germany on 
Sept. 10, 1939. It declared war on Japan on Dec. 8, 1941, 
the day after Japan attacked United States bases at Pearl 
Harbor in Hawaii, The Canadian Army first saw action in 
December 1941, when it participated in the unsuccess- 
ful attempt to defend Hong Kong against a Japanese in- 
vasion. In August 1942, the Canadian Army suffered 
heavy losses in the bloody Allied assault on the French 
port of Dieppe. The Royal Canadian Air Force aided the 
Allies, and the Canadian Navy helped protect Allied 
ships in the Atlantic Ocean. By the end of the war, more 
than a million Canadian men and women had served in 
the armed forces. More than 90,000 of them had been 
killed or wounded. 

The Canadian government lent vast amounts of 
money to the war cause. It sent the British people large 
quantities of food during the Battle of Britain. Canadian 


Coast-to-coast rail service 
for passengers began in Can- 
ada in 1886. The first passen- 
ger train to cross the country 
from the Atlantic coast to the 
Pacific coast is shown on the 
left at a stop in Port Arthur, 
Ontario. The service was pro- 
vided by the Canadian Pacific 
Railway (now CP Rail). 
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factories built thousands of planes, ships, and weapons, 

When World War II began, King pledged to keep re- 
cruiting voluntary for overseas service. In 1942, how- 
ever, the government asked Canadian voters to release 
it from a pledge not to send conscripts abroad. The vast 
majority of voters approved the request, though many 
French Canadians opposed it. However, no Canadian 
conscripts went overseas until November 1944. 

The government adopted several important social 
programmes during the war. It set up the beginning of a 
social security system by introducing unemployment in- 
surance in 1940. In 1944, it began a programme that as- 
sisted families by providing financial aid for children, As 
the war came to an end, the government began a vast 
benefits programme to help veterans return to civilian 
life. 

The postwar boom. Canada's economy thrived after 
World War Il, Canadians spent their wartime savings on 
household goods. A great demand for housing created 
4 construction boom. Canada became an important pro- 
ducer of asbestos, copper, iron ore, nickel, oil, uranium, 
and other minerals. Foreign investors, mainly from the 
United States, helped finance the development of many 
new industries. By the late 1950's, Canada had changed 
from a chiefly agricultural country to one of the world’s 
great industrial nations, 

Meanwhile, Canada experienced another great wave 
of immigration. From 1945 to 1956, more than a million 
people from Germany, Italy, and other war-torn Euro- 
pean countries moved to Canada. Many of the immi- 
grants settled in Toronto and Montreal. 

Increasing foreign involvement. King retired as 
prime minister in November 1948. Louis St. Laurent, the 
new Liberal Party leader, became Canada’s second 
French-Canadian prime minister. In March 1949, New- 
foundland became Canada’s 10th province. Under St. 
Laurent, Canada played an ever-larger role in interna- 
tional affairs, 

in 1945, Canada became an original member of the 
United Nations (UN). In 1949, it signed a treaty with the 
United States and 10 European nations that set up the 
North Atlantic Treaty Organization (NATO). NATO was 
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of thousands of others 
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the first military alliance Canada had joined in peaces 
time. 

The end of liberal rule. Canadians took pride in 
government's accomplishments in foreign affairs. But 
they were stunned in 1956, when the government 
the rules of Parliament to push through a bill to fi 
construction of a natural gas pipeline. John G. Di 
ker, leader of the Progressive Conservative Party, 
charged that St. Laurent’s government had abused lis 
thority and insulted Parliament. Many voters agreed. 
the election of 1957, Diefenbaker thus led his party to 
narrow victory and ended 22 years of Liberal rule. 


Challenges of the 1960's 


Major economic and social problems troubled 
ada in the 1960s. In Quebec, many French Canadians 
campaigned to make their province a separate nation 

The new Conservative government. Diefenbaker 
called an election in 1958. The Progressive Conservae 
tives won 208 of the 265 seats in the House of Com- 
mons, the largest majority in Canadian history. In 1 
Diefenbaker joined Queen Elizabeth II of Britain and n 
President Dwight D. Eisenhower at the opening of the” 
St. Lawrence Seaway. The seaway enables large com 
mercial ships to sail between the Atlantic Ocean @ 
Great Lakes by way of the St. Lawrence River. 

Diefenbaker faced a major political problem in} 
when his government chose to buy American-made 
marc missiles for defence at home instead of the 
expensive Canadian-built Avro Arrow fighter planes 
government also bought United States fighters for 
da's contribution to NATO forces. The rejection of the 
Avro Arrow planes resulted in heavy criticism. 

In 1960, a sagging economy challenged the Di 
ker government. By 1961, 11 per cent of Canadian 
ers had no jobs. The government responded by 
increase foreign trade, It developed new markets for 
nadian wheat in China and the Communist countries 
Eastern Europe. In 1962, during an election cam 
the government attempted to boost the economy by } 
lowering the value of the Canadian dollar. In the Jung 
election, the Conservatives won the most seats in 


House of Commons but not a majority, The Diefenbaker 
government was able to stay in power only with the aid 
of the Social Credit Party, which had won 30 seats. 

The Quebec movement. Diefenbaker 
also faced rising discontent in Quebec. In 1960, the Que- 
bec Liberal Party gained control of the provincial gov- 
ernment. Led by Jean Lesage, the new government 
started the Quiet Revolution, a movement to defend 
French-Canadian rights throughout the country, Lesage 
worked to increase Quebec's control over its own econ: 
omy and to reduce control by federal government. 

The Quiet Revolution awakened deep feelings of 
French-Canadian nationalism. In Quebec, It influenced 
the rise of separatism, the demand that the province 
separate from Canada and become an independent na- 
tion. In the early 1960's, several separatist groups en- 
tered candidates in provincial elections. Other groups, 
especially the Front de Libération du Québec (FLQ), 
used terrorism to promote separatism. In 1963, the FLQ 
began to bomb federal buildings and symbols of Can- 
ada that reflected the country’s British traditions, 

The return of the Liberals. Early in 1963, a contro- 
versy developed over whether Canada had agreed in 
1999 to accept nuclear warheads for its Bomare missiles. 
The missiles were effective only with such warheads, 
Diefenbaker had refused to accept the weapons be- 
cause some members of his Cabinet opposed the use of 
nuclear arms. The Liberals in Parliament argued that 
Canada had agreed to take the warheads for use in the 
Getence of North America. Lester B. Pearson, the Liberal 
leader, accused the government of failing to show lead- 
ership. In February, the House of Commons gave Die- 
fenbaker's government a vote of no confidence. Dieten- 
baker was then forced to call a general election. 

In the election of 1963, the Liberals won the most 
seats in the House but not a majority. Pearson became 
Prime minister with support from several small opposi- 
tion parties. His government accepted the nuclear war- 
heads. It also expanded social welfare programmes, in- 
troducing a national pension plan in 1964 and a national 

insurance in 1965. 

Pearson achieved a personal goal when Canada 
adopted a new national flag. The country had long used 
the British Red Ensign with a coat of arms 

's provinces. The Conservatives wanted to keep 
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Third Division took 
in the Allied landing at 
in France on june 
6, 1944, Aft By the end of the 
war in 1945, over a million Ca 
nadian men and women had 
served in the armed forces 


the Red Ensign as a symbol of Canada’s British heritage 


But in 1964, Parliament a design that featured 
a tat comin et Cuneta, On tom 1S 1965, 


Canada’s new flag flew for the first time. 

In April 1968, Pearson resigned as prime minister. His 
successor, Pierre Elliott Trudeau, became Canada’s third 
French-Canadian prime minister. Trudeau called a na- 
tional election for June 25. 

Trudeau to create equal opportunities for 
both French: and English-speaking Canadians through: 
out the nation, The Official Languages Act of 1969 re- 
quires federal facilities to provide service in French in 
areas where at least 10 per cent of the people speak 
French. It also requires service in English in areas where 
at least 10 per cent of the people speak that language 


Canada since 1970 
Canada headed into the 1970s wih Wigh hopan oh 
economic expansion. But sharply rising 
a aas proviama Canadian national 
unity was still threatened by the Quebec separatist 


In 1949, Newfoundland became the 10th province of Canacta 


had control of Labrador in the vettierment 
Dae tes 
mories was reduced in size by the expansion of the provinces. 
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movement. The increasingly independent policies of the 
western provinces also weakened unity. 

Foreign affairs. In 1970, Canada and China agreed to 
resume diplomatic relations, which had ended when the 
Communists gained control of China in 1949. In 1971, 
Trudeau and Soviet Premier Aleksei Kosygin exchanged 
visits. Canada increased trade with both China and the 
Soviet Union. 

During the 1970s, the U.S. government disapproved 
of Canada’s willingness to accept American men who 
crossed the border to avoid being conscripted in the 
Vietnam War (1957-1975). The United States also ob- 
jected to policies that limited foreign ownership and fi- 
nancing of Canadian industries. In 1973, the Canadian 
Parliament established the Foreign Investment Review 
Agency to end conditions that had enabled U.S. compa- 
nies to gain control of over half of Canada's manufactur- 
ing plants. 

Trudeau objected to the Garrison Diversion Project in 
North Dakota, which threatened to pollute Canadian riv- 
ers. He also protested against the polluting of Canadian 
lakes and rivers by acid rain from chemicals released 
into the air by U.S. factories and power plants. 

In January 1988, Canada and the United States signed 
a free-trade agreement. The agreement called for the 
elimination of all tariffs and many nontariff trade barriers 
between the two countries by 1999. The nontariff barri- 
ers included restrictions on investments, agricultural 
trade, and banking. The Canadian Senate approved the 
free-trade agreement, which went into effect on sched- 
ule on Jan. 1, 1989. 

The separatist threat. Canada experienced one of 
its most serious political crises in October 1970, when 


Canada’s maple leaf flag was raised for the first time on 
Feb. 15, 1965, in front of the Parliament Buildings in Ottawa. 


the FLQ kidnapped two officials in Montreal. The offi- 
cials were James R. Cross, the British trade commis- 
sioner in Montreal; and Pierre Laporte, Quebec's labour 
minister. The terrorists requested $500,000 Canadian 
dollars and the release of 23 jailed FLQ members. 

Trudeau rejected the offer. Instead, he put Canada’s 
War Measures Act into effect. This act allows the gov- 
ernment to suspend the civil liberties of people judged 
dangerous during wartime. The law had never been ap- 
plied in peacetime. Police used it to arrest hundreds of 
FLQ sympathizers during their search for the kidnapped 
officials. FLQ members murdered Laporte. They re- 
leased Cross unharmed in December, when the govern- 
ment permitted the kidnappers to go to Cuba. 

FLQ terrorism ended, but the separatist movement 
continued. The Parti Québécois, organized as a separa- 
tist political party in 1968, won contro! of Quebec's gov- 
ernment in 1976. René Lévesque, a member of the Que- 
bec legislature and the party's leader, became premier 
of the province. In 1980, Lévesque’s government held a 
provincewide vote on a proposal to give provincial lead- 
ers authority to negotiate with the federal government 
for political independence for Quebec. But about 60 per 
cent of the voters rejected the proposal. 

Recent developments. During the early 1970s, Can- 
ada's economy did not expand fast enough to keep pace 
with increases in the labour force. A recession and rapid 
inflation developed in the mid-1970s. 

During the 1970's, however, the energy-rich provinces 
of Alberta, Saskatchewan, and British Columbia began 
to benefit from a boom in the production of petroleum 
and natural gas. Their populations grew rapidly, and nu- 
merous corporations shifted their head offices from 
eastern to western Canada. 

The Liberals lost the election of 1979 to the Progres- 
sive Conservatives, and Charles Joseph Clark became 
prime minister. Clark announced a plan to conserve en- 
ergy by raising fuel taxes. But strong opposition to the 
plan led the House of Commons to give the government 
a vote of no confidence. Clark then called a general elec- 
tion for February 1980. The Liberals won a majority in 
the House, and Trudeau returned as prime minister. 

The Liberals continued to work for national unity and 
cut more traditional ties with Britain. In 1980, the gov- 
ernment changed Canada’s national anthem from "Go 
Save the Queen’ to "O Canada.” In 1981, Trudeau won 
acceptance of proposed changes in Canada’s Constitu- 
tion from all provincial heads of government except 
Lévesque of Quebec. The proposals became part of the 
Constitution Act of 1982. 

Canada's economic problems worsened during the 
early 1980s. In March 1983, 14 per cent of Canada's 
workers had no jobs—the highest unemployment rate 
since the Great Depression. 

Trudeau resigned in June 1984 and was succeeded by 
John N. Turner. In the general election of September 
1984, the Progressive Conservatives, led by Brian Mul- 
roney, won 211 of the 282 seats in the House of Com- 
mons. Mulroney succeeded Turner as prime minister of 
Canada and stressed economic development. 

Hopes of winning Quebec's acceptance of the Consti- 
tution grew in 1987. That year, Mulroney and the 10 pro 
vincial heads of government tentatively agreed to a far- 
reaching constitutional amendment at Meech Lake, 


Quebec, on April 30. They formally approved the Meech 
Lake Accord in Ottawa on June 3. 

Akey proposal in the agreement stated that Quebec 
was to be recognized as a distinct society in Canada. 

, Also, each province could refuse participation in many 
new national programmes and could veto any future 
constitutional amendments involving federal institutions 
and the formation of new provinces. 

To go into effect, the Meech Lake accord had to be 
ratified by all 10 of Canada’s provinces by June 23, 1990. 
However, it was ratified by only eight. Manitoba and 
Newfoundland withheld their support. Many opponents 
of the accord believed that it would have granted Que- 
bec's provincial government too much power over the 
rights of individuals in Quebec. 

In 1991, Quebec's ruling Liberal Party adopted a plat- 
form demanding sole authority in the province over 
such matters as agriculture, energy, and trade. It an- 
nounced that it would ask Quebecers to vote on the 
separation of Quebec from the rest of Canada if the Ca- 
nadian government did not agree to its demands by the 
autumn of 1992. Mulroney strongly opposed separation. 

In September 1991, Mulroney introduced a new plan 
to revise the Constitution. The following year, Canada's 
10 provincial heads of government agreed to a set of 
constitutional amendments based on Mulroney's plan. 
Inareferendum held in October, most Canadians, in- 
cluding majorities in Quebec and each of five other 
provinces, voted against the plan. Mulroney resigned in 
June 1993 and was succeeded by the former defence 
minister, Kim Campbell. In late 1993, the Liberal Party, 
led by Jean Chrétien, won a general election. Chrétien 
then succeeded Campbell as prime minister. 

Related articles in World Book. See the History section of 
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Hearne, Samuel Union, Acts of 
Mackenzie, Sir Alexander War of 1812 
Murray, James 

Confederation and after 


_ There is a separate biography of each governor general 
listed in the table with the article Governor general. See also: 
Assiniboia North West Rebellion 
Lévesque, René Red River Rebellion 
Murphy, Emily G. Vimy Ridge, Battle of 


Other related articles 


Indian, American Remembrance 
Northwest Passage Day 


Canada 
Hudson's Bay 
Company 
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The Constitution Act, signed by Queen Elizabeth I! on April 
17, 1982, above, gave Canada the sole power to amend its Con- 
stitution. Canadian Prime Minister Pierre Trudeau looked on. 


Outline 


I. Early European exploration 
Il. The development of New France (1604-1688) 
A. Start of the fur trade D. The royal province 
B. Early settlements E. The growing French- 
C. Threats to expansion English rivalry 
Ill, British conquest and rule (1689-1815) 
A. The colonial wars D. Exploration of the West 
B. The Quebec Act E. The War of 1812 
C The United Empire Loy- 
alists 
IV. The struggle for responsible government (181 6-1867) 
A. Growing discontent D. The beginning of 
B. The uprisings of 1837 self-government 
C. Lord Durham's report E. Confederation 
V. Growth of the Dominion (1868-1913) 
A. New provinces D. The North West Rebellion 
B. The Pacific Scandal E. Progress under Laurier 


C The return of Macdon- F. Foreign relations 
ald 
VI. World War I and independence (1914-1931) 
A. World War I 


B. The conscription issue 

C.A larger role in the empire's affairs 

D. Labour and farm unrest 

E. Independence 
VII. The young nation (1932-1957) 

A. The Great Depression D. Increasing foreign 

B. World War II involvement 

C. The postwar boom E. The end of Liberal rule 
Vill. Challenges of the 1960's 

A. The new Conservative government 

B. The Quebec separatist movement 

C. The return of the Liberals 

IX. Canada since 1970 
A. Foreign affairs 
B. The separatist threat 


C. Recent developments 


Questions 


What were some effects of the Quiet Revolution? 

What was the Pacific Scandal? 

What was the aim of the Official Languages Act? 

What led to the start of the fur trade in Canada? 

Why was the Peace of Paris important in Canadian history? 

How many provinces formed the Dominion of Canada in 1867? 

When did Canada become an independent nation? 

What serious political crisis did Canada face in 1970? 

In what ways did Trudeau try to strengthen national unity in 
Canada? 
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Canada goose is the common wild goose of North 
America. It has been introduced to other parts of the 
world, including Western Europe where there are large 
numbers. It grows 65 to 110 centimetres long, and has a 
greyish-brown coat and white patches on its cheeks. Its 
head, neck, and tail are black and its under parts are 
grey. It usually makes its nest on a mound in a marsh. It 
uses twigs, weeds, grass, and reeds, and lines the nest 
with down feathers. The nest holds from five to nine 
pale green, yellowish, or buff-white eggs. 

In their native North America, the most popular 
breeding grounds are in northern Canada. In the au- 
tumn, the families fly as far south as northern Florida 
and northern Mexico. Their varied diets include grass- 
hoppers and other insects, grasses and water plants, 
maize, and wheat. 

Some scientists regard all Canada geese as one spe- 
cies, Others recognize as many as 11 kinds of these 
birds. The largest kind, called the giant Canada goose, 
lives throughout Canada and in the northern part of the 
United States. It weighs from 5 to 7 kilograms and has a 
wingspread of 1.5 to 2 metres. The smallest kind, the 
cackling Canada goose, weighs about 1.4 kilograms. It 
nests on the coasts and islands of western Alaska and 
spends the winter chiefly in California. 

The Canada goose was introduced into Britain in the 
1800's as a decorative bird for parkland lakes. There are 
over 10 kinds of Canada goose in Europe. They vary 
greatly in size from 1.3 kilograms to about 8 kilograms. 
The larger geese are known as ‘honkers’ because they 
make loud, trumpetlike calls; others make high-pitched, 
yelping noises. 

Scientific classification. The Canada goose belongs to the 
family, Anatidae. It is Branta canadensis. 

See also Bird (picture: Birds of the Arctic); Goose. 
Canadian Mounted Police. See Royal Canadian 
Mounted Police. 

Canadian Shield is a huge, rocky region that curves 
around Hudson Bay like a giant horseshoe. The Shield 
covers half the land area of Canada. It includes most of 
Baffin Island, all of Labrador, nine-tenths of Quebec, 
over half of Ontario and Manitoba, and large areas in 
Saskatchewan and the Northwest Territories. About 
4,600,000 square kilometres of the Shield’s 4,827,738- 
square-kilometre area lie in Canada. The Shield also 
dips into the United States to form the Adirondack 
Mountains of New York and the Superior Uplands of 
Michigan, Wisconsin, and Minnesota. The Canadian 
Shield is also called the Laurentian Plateau, after the Lau- 
rentian Mountains of southern Quebec. See Canada 
(Canadian Shield). 

Geologists estimate that the rock formations that 
make up most of the Shield are 600 million to 5 billion 
years old. Most of the rocks have undergone one or 
more periods of mountain-building. During these peri- 
ods, extreme heat and pressure produced high moun- 
tains of granite, diorite, quartzite, and other crystalline 
rocks. Weathering and erosion wore down the moun- 
tains. Today, much of the Shield’s central and northwest- 
ern part is low and flat. Mountains in the northeastern 
part rise as high as 2,590 metres, 

Relatively few people live in the region. Only small 
areas are suitable for agriculture. The Shield is dotted 

with lakes, some of which have become famous resorts. 


Large forests in the southern section rank among Cana- 
da's most important natural resources. The Canadian 
Shield is also rich in copper, gold, iron, nickel, uranium, 
and other minerals. 

Canal is a waterway dug across land. Canals have 
served as important means of transporting goods and 
water for thousands of years. 

There are two major types of canals: navigation canals 
and irrigation canals. Navigation canals link bodies of 
water, enabling vessels to travel between them. Irriga- 
tion and drainage canals carry water from one place to 
another and are called aqueducts. This article deals 
mainly with navigation canals. 

Navigation canals may connect two similar bodies of 
water, such as two lakes, or two different waterways, 
such as a lake and a river. Navigation canals also link 
oceans with seaports that lie near, but not directly on, 
the oceans. In addition, many navigation canals are parts 
of canalized rivers—that is, rivers whose navigable 
stretches are connected by a series of dams and locks. 
These structures enable vessels to travel an entire river 
by avoiding waterfalls, shallow areas, and other naviga- 
tion hazards. Such major inland waterways as the Mis- 
sissippi and Ohio rivers in the United States and the 
Rhine River in Europe are canalized rivers. 

Canals also provide water for irrigating land in dry 
areas, and some canals are used to carry sewage away 
from large cities. Amsterdam in the Netherlands, Bang- 
kok in Thailand, Venice in Italy, and other famous cities 
have many canals, But these canals are really natural wa- 
terways that have been made to run in artificial chan- 
nels. 

Early canals were ditches 0.9 to 1.5 metres deep and 
4.6 to 12 metres wide. Through the years, boats and ca- 
nals have become larger. The Panama Canal, opened in 
1914, is about 12 metres deep and about 152 metres 
wide. Its locks are about 33 metres wide. 

How canals are built. Modern canals are built in 
much the same way as railways and modern roads. They 
run in cuttings in hilly country and on embankments in 
flat country or across valleys. They may cross valleys in 
the same way that roads and railways may use viaducts 
(see Aqueduct). And they may run through hills and 
mountains in tunnels (see Tunnel). 

The size of the ships or boats that will use a canal de- 
termines its width and depth. Canals are generally dug 
deep enough to allow at least 0.5 metre of water be- 
neath the heaviest vessel that is to be used. Most canals 
are made wide enough for two large boats to pass one 
another in the channel. Dredgers deepen the channels 
of canalized rivers. à 

Canal locks. A canal cannot have gradients, as a rail- 
way or road does, but a canal can still descend into a 
valley or cross a hill by means of locks. A canal with 
locks can have several level sections, each higher or 
lower than the next one. A /ock is a water-filled chamber 
that separates two such sections. It has stone or con- 
crete walls higher than the level of the water in the 
higher sections. Each end of the lock has a watertight 
gate. To pass from one level to a higher level, a vesse 
enters the lock chamber. The gates at the lower end are 
closed behind it. Valves in the chamber are then 
opened, and water from the higher level flows in to 
raise the vessel to that level. The gates at the higher €n 


Canals have been used to transport goods, people, and water for thousands of years. The modern 
Soo Canals on the United States-Canadian border, /eft, link Lakes Superior and Huron. The 
centuries-old Grand Canal, right, extends for over 1,600 kilometres through China. 


are opened, and the boat goes through. To transfer a 
vessel from the higher level to the lower level, water is 
let out of the chamber until the vessel is lowered to the 
new level. 

Experts believe that the Chinese invented locks with 
vertically opening gates in 984. The first lock in Europe 
was constructed in the Netherlands in 1373. Leonardo 
da Vinci is credited with the invention of the horizontally 
opening gate in the late 1400's (see Leonardo Da Vinci). 
Most canals have horizontally opening gates. But some 
important canals have vertically opening gates. Some ca- 
nals have /ifts that raise or lower a boat and water from 
one level to another. 

Locks may also be built to slow the current of a river, 
and in this way make it more easily navigable. 

The Panama and Suez canals are the most impor- 
tant canals in the world, Both of them provide valuable 
navigation short cuts and have figured prominently in 
military affairs and international politics. 

d The Panama Canal, completed in 1914, links the Atlan- 
tic and Pacific oceans. It extends from Limón Bay on the 
Atlantic to the Bay of Panama on the Pacific, a distance of 
about 80 kilometres. It is the busiest canal in the world. 
Abom 12,000 ships pass through the Panama Canal an- 

ually. 

The Panama Canal shortens the sea route between 
New York City and San Francisco, U.S.A., by more than 
12,600 kilometres. Without the canal, ships travelling be- 
tween the two cities would have to pass around the 
southern tip of South America. The Panama Canal 
played a strategic role during World War II (1939-1945), 
by enabling United States naval forces to move quickly 
and easily between the Atlantic and Pacific oceans. 


The Suez Canal, completed in 1869, extends about 190 
kilometres, including entrance channels at both ends, 
between Port Said, Egypt, and the Gulf of Suez, an arm 
of the Red Sea. It allows ships to move directly between 
the Mediterranean and Red seas and serves as an im- 
portant water link between Europe and Asia. For exam- 
ple, the canal shortens sea voyages between the United 
Kingdom and India by about 9,500 kilometres. 

Without the canal, ships travelling between the two 
countries would have to pass around the southern coast 
of Africa. The Suez Canal was blocked by sunken ships 
in 1967, during the Arab-Israeli War, and sea traffic be- 
tween Asia and Europe was disrupted. Egypt reopened 
the canal in 1975. 


History 


People have built and used canals for thousands of 
years. The ancient Egyptians constructed a navigation 
canal around a waterfall on the Nile River more than 
4,000 years ago. About the same time, the ancient Baby- 
lonians built navigation and water conveyance canals in 
the fertile area between the Tigris and Euphrates rivers. 
The Chinese began construction of the Grand Canal dur- 
ing the 500s B.C., but the canal was not completed until 
the A.D. 1200s. 

Important European canal systems were built in the 
1100's and 1200s in the region that includes present-day 
Belgium and the Netherlands. The Canal du Midi, com- 
pleted in 1681, became an important waterway in 
France. It enabled ships to travel from the Mediterra- 
nean Sea at Sète to the Bay of Biscay by way of Toulouse 
and the Garonne River. Today, however, its size permits 
only small barge and tourist traffic. 
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Britain and Ireland have about 2,500 kilometres of 
navigable canals. Many of them are used only by pleas- 
ure boats. The Republic of Ireland has about 320 kilome- 
tres of canals. About half of the Republic's canals are 
navigable, and none carries commercial traffic. The most 
famous of the Republic's canals is the Grand Canal. 

The Manchester Ship Canal is the largest canal in Brit- 
ain. It links Manchester with the River Mersey. Other 
ship canals include the Gloucester and Sharpness Ship 
Canal and the Caledonian Canal. The Caledonian Canal 
links /ochs (lakes) to form a navigable waterway across 
northern Scotland. Canals now play only a small part in 
the British economy. ‘ 

Most navigable canals in Britain are state-owned and 
controlled by the British Waterways Board. But the Man- 
chester Ship Canal and the Bridgewater Canal are pri- 
vately owned. Many canals in England join important riv- 
ers, Some canals form a cross that touches the Rivers 
Mersey, Severn, Thames, and Trent. Other canals con- 
nect the Mersey with the Aire and Calder rivers. 

British canals have more tunnels, aqueducts, and 
locks in relation to the total canal length than canals in 
other countries. The longest British canal tunnel still in 
regular use is at Blisworth, Northamptonshire. The tun- 
nel is 2,794 metres long. The longest canal tunnel in Brit- 
ain, the Standedge, runs 5,210 metres through the Pen- 
nines in West Yorkshire. For many years, it has not been 
in use. But in the 1980s, the reopening of the Standedge 


How a ship moves 
through a canal lock 


tunnel became part of plans that were developed to re. 
store and reopen the Huddersfield Narrow Canal. The 
largest aqueduct is at Pontcysyllte, in Clwyd. The iron 
trough of the aqueduct rests on 18 stone piers and car- 
ries the Llangollen Canal 38 metres above the River Dee, 

The largest canal lock in Britain is the large lock at 
Eastham on the Manchester Ship Canal. This lock can 
handle ships up to 183 metres long and 24 metres 
across. At Tardebigge in Hereford and Worcester, a se- 
ries of 30 locks raises the level of the Worcester and Bir- 
mingham canal by 66 metres. 

The first major canal in Ireland was completed in 
1742. It linked Lough Neagh in Northern Ireland with the 
sea at Newry. The first canals in Britain were built to 
carry coal cheaply from mines to industrial towns. The 
third Duke of Bridgewater built a canal between his 
mines at Worsley and central Manchester. The Bridge- 
water Canal was opened in 1761. Later, it was much 
lengthened. 

The earliest canals were built as contour canals fol- 
lowing the contours of the ground. They were cheap to 
build, but took roundabout routes. Later canals were 
built in straighter lines, with more embankments and 
cuttings. In some hilly districts, inclined planes or lifts 
were used. /nclined planes were slopes on which boats 
were carried from one canal level to another. Lifts were 
tanks of water in which boats were lifted from one level 
to another. 


To move upstream, a vessel enters a lock in which the water level has been lowered to that of the 
water just downstream. The downstream gates are then closed and the lock is filled with water. After 
the water level in the lock reaches that of the water upstream, the upstream gates are opened and the 
ship passes through. To move a ship downstream, the process is reversed, 


Important ship canals of the world 
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Minimum width Minimum depth 
Canal Location Inkm inm inm s pand 
Albert Belgium 130 
Aietan Rhia He erint 724 1 A S one 
e inited States 28.2 
Chesa peake 7 137 10 0 1914 
Delaware United States 74 

Bn o sanitary À 137 10.7 0 1829 

and Ship United States 49.2 53.3 27 
Corinth Greece 63 24.6 8 D 1893 
Houston Ship Channel United States 814 91.4 u 0 1914 
Kiel (Nord-Ostsee) Germany 98.6 102.5 LLI 8 1895 
Lake Washington Ship United States 129 30.5 91 2 1917 
Main-Danube Canal Germany 171 55 4 16 1992 
Manchester Ship England 58 36.6 67 $ 1894 
Moscow Russia 128 30 5.5 7 1937 
North Sea Netherlands 247 160 15.1 4 1876 
Panama Panama 81.6 168 13.7 12 1914 
Sabine-Neches Waterway United States 150.8 61 91 0 1916 
Sacramento River 

Deepwater United States 68.9 61 91 1 1963 
Saint Lawrence Seaway’ Canada 

United States 293 61 8.2 7 1959 

Soo (Sault Sainte Marie) Canada 22 18.6 58 1 1895 
Soo (St. Marys Falls 

Canal and Locks) United States 29 91.4 78 4 1855 
Suez Egypt 189.8 226 19.5 0 1869 
Volga-Baltic Russia 850 214 35 7 1964 
Volga-Don Russia 101 18 35 13 1952 
Welland Ship Canada 42 61 8.2 8 1932 
White Sea-Baltic Russia 222 14 32 19 1933 
“Excludes je ue 
Snare E  sa cre 


Many canals were built between 1761 and 1840, when 
Britain had about 6,840 kilometres of navigable water- 
ways. The canals were built by armies of labourers who 
worked with hardly any mechanical aids. The men were 
called navigators, because they built ways for inland 
navigation. The word navigator was later shortened to 
navvy. Among the most noted of the engineers who 
built the canals were James Brindley, William Jessop, 
Thomas Telford, Benjamin Outram, John Rennie, and 
Thomas Dadford. 

The Industrial Revolution in Britain could not have 
succeeded without canals, which for many years carried 
most of the new industries’ heavy raw materials and fin- 
ished goods. But, by the 1840, the spread of railways 
had caused canal traffic to decline. The railways could 
carry goods faster, and over a greater network of routes, 
than canals. 

Today, only a few British waterways can carry com- 
Mercial traffic economically. These waterways are being 
improved. Others are being maintained for recreation 
purposes, for drainage, or to supply water to industries. 
On canals maintained for pleasure, people can fish, or 
Cruise in their own boats or in hired boats. Some dere- 
lict canals have recently been reopened for boating. 

Belgium and the Netherlands. Belgium has about 
1,750 kilometres and the Netherlands has about 6,700 
kilometres of canals and navigable waterways. Belgian 
Cities that are linked by canals with the sea and with 
each other include Bruges, Brussels, Charleroi, Ghent, 
Namur, and Liège. Ships of up to 10,000 metric tons can 
use the Ghent-Terneuzen Canal. 

; The Netherlands has a similar intricate pattern of link- 
ing canals. Large ocean-going ships reach Amsterdam 
from the North Sea Canal. Some other canals of the 
Netherlands can take vessels of up to 2,000 metric tons. 
The canals of both Belgium and the Netherlands are 


used not only for transport but also for draining the low- 
lying land. See Amsterdam (picture). 

Canada. Large ships can reach the Great Lakes from 
Montreal by using the St. Lawrence Seaway, which lies 
in Canada and the United States. Canada and the United 
States built the seaway jointly. Other canals in Canada 
include one of the Soo (Sault Sainte Marie) canals, and 
the Welland Ship Canal. The Welland Ship Canal by- 
passes the Niagara Falls. See Saint Lawrence Seaway. 

China. The most important canal in China is the 
Grand Canal, which runs for 1,600 kilometres between 
Hangchou and Tientsin. 

France has nearly 8,000 kilometres of canals. The first 
canals were built in the 1600's. The Languedoc, or Midi, 
Canal, connecting the Mediterranean Sea and the Bay of 
Biscay, was completed in 1692. Other canals link the 
chief rivers, making it possible to travel by canal and 
river from the north and northeast of France to the Med- 
iterranean. The French canal system is linked with Bel- 
gian and German canals. Some French canals can take 
1,372 metric ton vessels. After World War II (1939-1945), 
work was begun on building new canals and improving 
old canals to form the last link in a broad navigable wa- 
terway for 1,372 metric ton vessels between Paris and 
Belgium. A canal links the Saône, a tributary of the 
Rhéne, with the Rhine. A canal links Marseille with the 
River Rhéne, passing through a 6.5 kilometre tunnel. 

Germany has a network of important canals that link 
the Elbe, Ems, Oder, Rhine, and Weser rivers. The net- 
work includes the Mittelland Canal, which runs right 
across northern Germany from the Ruhr to the Berlin 
waterway system. Other canals include the Kiel, linking 
the North and Baltic seas, and the Hohenzollern, linking 
Berlin with the Baltic. After World War II, engineers 
began work on a new canal, to accommodate 1,372 met- 
ric ton vessels, linking the canalized Main River with the 
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Commercial use of canals, for carrying coal, continues in 
England on the Sheffield and South Yorkshire Navigation. 


Danube River, They planned the canal to be part of a 
broad navigable waterway across Europe between the 
North and Black seas. 

Greece. The Corinth Canal cuts through the narrow 
strip of land that joins the Peloponnesus to the central 
part of the country. 

Russia has many thousands of miles of canals and 
navigable rivers. The 850-kilometre Volga-Baltic Canal, 
completed in 1964, enables barges to travel from north 
to south across all of European Russia. 

Sweden. Ships of medium size can travel through 
Sweden by using the Géta Canal, which links Lake 
Vänern and other lakes with the Kattegat and the Baltic 
Sea. 

United States. The first ship canal in the United 
States was built in 1793 on the Connecticut River in Mas- 
sachusetts. The Erie Canal in New York, completed in 
1825, opened up the Great Lakes region to ships from 
the Atlantic Ocean. It also helped make New York City 
the nation’s financial centre. In addition, the success of 
the Erie Canal led to a great burst of canal building in 
the country. During the 1830s, however, railways began 
to replace canals as a major means of transporting 
goods in the United States. Goods could be moved 
faster by railway than by canal. Today, nevertheless, ca- 
nals still play an important role in shipping goods, espe- 
cially in Belgium, the Netherlands, and other European 
countries, 

Related articles in World Book include: 


Aqueduct Netherlands (Transportation) 
Atlantic Intracoastal Waterway Ohio River 

Chesapeake and Ohio Canal Panama Canal 

Corinth Canal Saint Lawrence Seaway 

Erie Canal Soo Canals 

Inland waterway Suez Canal 

Irrigation Welland Ship Canal 

Kiel Canal 


Canal Zone. See Panama Canal Zone. 


Canaletto (Giovanni Antonio Canal) (1697-1768) 
was an Italian painter celebrated for his views of Venice, 
where he was born. He learnt theatrical scene-painting 
from his father, Bernardo Canal. Together, they pre- 
pared opera sets for the composer Alessandro Scarlatti 
in Rome. Canaletto returned to Venice in about 1720. For 
the next 20 years, he was among the most influential and 
sought-after landscape artists. 

His work in oils shows a rare appreciation of light and 
shade. Canaletto explored the tones of colour on land, 
reflected in water, and in shadows. He often worked di- 
rectly onto canvas. Canaletto worked with a camera 
oscura, which uses a lens to project an image of a scene 
onto a flat surface, providing an outline for the artist's 
drawing. 

After 1742, Canaletto travelled to Rome, and then to 
London, where he produced notable studies of the 
River Thames. But many of his wealthy patrons consid- 
ered these below his best. He returned to Venice in 
1756. 

Canary is one of the most popular bird pets. People 
keep canaries for their beautiful songs, and because 
they make cheerful companions, Canaries belong to the 
finch family. They are named after the Canary Islands, 
where they are still found in the wild. The songs of wild 
canaries are not as melodious as those of the tamed 
birds that are bred for the quality of their song. Wild ca- 
naries are dark green and olive-coloured, and are sel- 
dom over 20 centimetres long. Wild canaries live in 
pairs, but often flock together. Canaries build nests of 
dry moss and grass in branches about 3 metres from the 
ground. A canary lays four or five eggs. 

Most tame canaries are bright yellow, but some are 
pale yellow. If fed red peppers, they may be bright or- 
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Canaries are popular pets because of their lively songs. A wild 
canary, /eft, has darker markings than a tame one, right. 


ange. Canaries were taken to Italy in the 1500's. Careful 
breeding has produced many types of canaries. English, 
French, Scottish, and Belgian canary breeders have de- 
veloped many varieties with strange appearances. Some 
tame canaries bred in Lancashire, England, grow up to 
20 centimetres long. Scottish canaries are long, thin 
birds with tails that curl between their legs. Belgian ca- 
naries have such long necks that their heads droop. 
French canaries have curly patterns of feathers all over 
their bodies. 

The best singing canaries, such as the St. Andreas- 
burg variety, are bred in the Harz Mountains of Ger- 
many. Different kinds of singing canaries are named 
after the qualities of their songs. Rollers, for example, 
have a rolling, gurgling song. 

Canaries should be kept in clean cages that are large 
enough to let the birds fly for exercise. Although canar- 
ies eat canary seed, they also need green food. They 
should also be given water for drinking and bathing. 

Because canaries are more sensitive to poisonous 
gases than human beings, canaries have been used to 
detect such gases on battlefields and in coal mines. Each 
year, canaries selectively replace some of their songs 
with different songs. As a result, canaries have become 
important laboratory subjects for studies of selective 
forgetting and learning. 

Scientific classification. Canaries belong to the family 
Fringillidae, The common canary is Serinus canaria. 

See also Bird; Goldfinch; Pet. 

Canary, Martha Jane. See Calamity Jane. 

Canary Islands make up two provinces of Spain. This 
group of 13 islands lies in the Atlantic Ocean, about 95 
kilometres off the coast of northwest Africa. The islands 
cover 7,242 square kilometres and have 1,007 kilometres 
of coastline. Seven are inhabited. They have a popula- 
tion of 1,445,000. Ships going down the West African 
Coast can stop there to refuel. 

The islands were divided into two provinces in 1927. 
The province of Santa Cruz de Tenerife includes the is- 
lands of Tenerife, La Palma, Gomera, and Hierro. The 
capital is also called Santa Cruz de Tenerife. Las Palmas 


The Canary Islands lie off 
the northwest coast of the 
mainland of Africa. The is- 
lands are part of Spain, and 
are divided into two separate 
Provinces, 
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A sunny beach at Las Palmas in the Canary Islands attracts 
many tourists who enjoy the city's mild climate. 


province includes Gran Canaria, Lanzarote, and Fuert- 
eventura. Its capital is Las Palmas de Gran Canaria. The 
largest island in the Canaries is Tenerife, which has the 
port of Santa Cruz de Tenerife. 

The Canary Islands are mountainous, and many of the 
mountains are volcanic. The highest peak is 3,707-metre 
Pico de Teide, on Tenerife. The islands have fertile soil 
and a mild and healthy climate. Crops include grain, 
fruit, vegetables, and flowers. The people are of Spanish 
descent, mixed with the Gaunches, a tall, blond people 
who originally lived there. 

The ancients named the Canary Islands Canaria, from 
the Latin word canis (dog) because they found large, 
fierce dogs there. Canary birds are so called because 
they were first found on the Canary Islands. The islands 
once belonged to Queen Catherine of Castile, and later 
to the Portuguese prince, Henry the Navigator. In 1479 
they were returned to Spain. 

See also Columbus, Christopher (Sailing westward; 
Second voyage to America); Africa (terrain map). 
Canasta is the name of a high-scoring card game that 
originated in Uruguay. It is a variation of rummy and 
may be played by two to six people who form two op- 
posing sides. The object of canasta is to score points by 
forming melds of three or more cards of the same rank, 
including at least one meld of seven cards. A player can- 
not build sequences of numbers as in other rummy 
games. A seven-card meld is called a canasta, which is 
Spanish for basket. 

Canasta is played with two packs of cards and four 
jokers. The jokers and twos are “wild” cards, and can be 
used as substitutes for other cards in forming melds. 
The object of the game is to score 5,000 points. 
Canberra is the national capital of Australia. The city is 
in the Australian Capital Territory (ACT) in southeast 
Australia. The national parliament—the Senate and 
House of Representatives—meets in Canberra. The city 
also serves as the administrative centre of the federal 
government, and as the headquarters of national politi- 
cal, business, professional, and cultural organizations. 
Foreign embassies are also located in Canberra. 

Canberra lies about 600 metres above sea level and 
145 kilometres from the coast. It is 306 kilometres from 


The new Parliament House in Canberra dominates the city's skyline from Capital Hill. The build- 
ing was opened on May 9, 1988. It overlooks the old Houses of Parliament. 


Sydney and 655 kilometres from Melbourne. It is 815 
square kilometres in area. 

Canberra's weather is generally hot in summer and 
cold in winter. Snow falls for some months on the 
mountain peaks west of the city. July is the coldest 
month and February the hottest. 

The city. Canberra was created from a plan submit- 
ted by the American landscape architect Walter Burley 
Griffin. His plan, with some changes, became the official 
design for the city. 

Two government agencies, the National Capital De- 
velopment Commission and Department of Territories 
control development and land use in the city of Can- 
berra and the Australian Capital Territory. 

New Towns. The National Capital Development 
Commission follows a metropolitan growth strategy for 
the development of the new towns of Tuggeranong to 
the south beyond Woden, Gungahlin to the northeast, 
and Belconnen to the northwest. The anticipated future 
populations for these towns are between 100,000 and 
200,000. The towns follow three growth corridors that 
together form a Y from the existing central area. 

Education. Teachers in Canberra's state school sys- 
tem work for the Commonwealth Education Service. The 


Facts in brief about Canberra 


Population: 1997 census—City—278,894. Australian Capital Ter- 
ritory (ACT}—280,085. 

Area: City—815 km?. ACT—2,359 km?. 

Altitude: 550-700 m above sea level. 

Climate: Average temperature—February, 20°C; July, 5 °C. Aver- 
age annual precipitation (rainfall, melted snow, and other 
forms of moisture}—64 cm. 

Government: ACT Legislative Assembly. 

Founded: 1911. 


Floral emblem 
(Royal bluebell) 


Canberra’s coat of arms 
has a Rose of York. 


ACT Education Authority runs the schools. A quarter of 
all students attend private schools. The Roman Catholic 
Church operates most of these schools. The Canberra 
College of Advanced Education, and technical and fur- 
ther education colleges provide a range of courses. 

The Australian National University offers undergradu- 
ate and postgraduate studies for about 6,000 students. It 
has a School of General Studies and an Institute of Ad- 
vanced Studies. There is an Institute of the Arts which 
has a School of Music and a National School of Art. 
Other institutions include the Academy of Science and 
the Commonwealth Scientific and Industrial Research 
Organization. 

Arts. The Australian National Gallery houses the gov 
ernment collection of art. The Canberra Theatre Centre 
presents touring orchestras, drama and dance compa- 
nies, and popular entertainers. i 

Libraries. The National Library houses about 2 mil- 
lion items, including books, prints, paintings, photo- 
graphs, films, microfilms, and national treasures, such a 
the journal kept by James Cook during his exploration 0 
Australia’s east coast. The Canberra Public Library pro- 
vides for the needs of local citizens. P 

Museums. The Australian War Memorial, opened in 
1941, is the most popular tourist attraction in Canberra 
Its galleries display a vast collection of relics, paintings, 
statuary, models, and dioramas of famous battles, dating 
from the Sudan War of the 1890's up to the present day: 
Nearby is Canberra's first school, the St. John’s Schoo!” 
house Museum. It was restored and opened to the pul 
lic in 1969, together with the attached schoolmasters 4 
residence. Close by is Blundell's Farmhouse, a stone a 
tage built in 1858 and restored in 1964. The Institute © 
Anatomy at Acton houses two museums. In one mu- 
seum, visitors can learn about the culture of Australian 
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Aborigines and of the people of Papua New Guinea. The 
other museum displays specimens of Australian plants. 

Places to visit. In addition to the Parliament House, 
national capital institutions, and other places already 
mentioned, Canberra has many other attractions. 

Tidbinbilla Nature Reserve is a 5,500-hectare animal 
sanctuary. It lies 40 kilometres southwest of the city. 

The Canberra Deep Space Communication Complex 
at Tidbinbilla is part of a worldwide network of tracking 
stations. 

Lanyon is a historic farm dating from 1835. It houses a 
collection of paintings by Sir Sidney Nolan. 

The Royal Australian Mint, at Deakin, offers visitors 
the chance to watch coins being manufactured. The 
mint has a museum, and visitors may buy coins. 

The Canberra Planning Exhibition is in a building 
close to Lake Burley Griffin. Audio-visual displays de- 
scribe Canberra's planning and development. 

Government House is the official residence of the 
governor general. It is not open to the public, but the 
house can be viewed from a viewing area in Lady Den- 
man Drive. Built in 1891, it was once the farmhouse of 
the 4,000-hectare Yarralumla sheep station. 


Pipeline 


[E] urbon area 


Water catchment 
area 


Reservoirs 


The Canberra water supply flows into reservoirs from the 
Great Dividing Range, the Brindabella Range, and other moun- 
tains. Pipelines carry the water into the urban area. 


Royal Military College is at Duntroon. The public may 
visit its grounds, which provide access to a viewing area 
on Mount Pleasant. The old Duntroon homestead (farm. 
house) is now the officers’ mess. 

The Botanic Gardens and National Herbarium are sit- 
uated in the foothills of Black Mountain. Started in 1950, 
the gardens now cover 40 hectares and feature only 
Australian native plants. 

People. Canberra is a city of young people. About 32 
per cent of the people are under the age of 15 years, 
and only 3 per cent are over 65. Canberra has the high- 
est annual growth rate of any Australian city. Ten per 
cent of the adult population have university degrees. 
Only 20 per cent of the people were born in Canberra. 
About a quarter of Canberra's population was born out- 
side Australia. 

Work. Because Canberra is the national capital, a 
third of its workforce is employed in public administra- 
tion and defence, a fifth in such community services as 
health, education, welfare, and police work, while non- 
government jobs account for 38 per cent of the work 
force. 

Communications. Canberra has one daily newspa- 
per, The Canberra Times, but all major Australian pa- 
pers are sold in the city. Commercial interests operate 
two radio stations, and one of the two television sta- 
tions. The Australian Broadcasting Corporation has one 
television station and two radio stations in Canberra. 
There is also a community-owned radio station. 

Government. A Legislative Assembly debates issues 
and makes new laws for the Territory. The Assembly has 
17 elected members, four of whom make up the Execu- 
tive. The Assembly forms committees to involve the 
community in its debates. 

Canberra's voters elect two members to the House of 
Representatives, and two to the Senate. 

Water supplies. Four reservoirs supply Canberras 
water. Cotter Dam, Bendora Dam, Corin Dam, and Goo- 
gong Dam maintain these reservoirs. 

Sewerage. In 1969, the National Capital Development 
Commission adopted a wastewater plan. The Lower 
Molonglo Water Quality Control Centre, constructed 
under this plan, controls the quality of all effluent dis- 
charged into the Molonglo and Murrumbidgee rivers. 

Transport. Canberra lies to the south of the Hume 
Highway, the main road linking Sydney and Melbourne. 

Canberra's airport is 8 kilometres east of the city. Itis 
the fifth busiest airport in Australia, although it has no 
international flights. The Royal Australian Air Force base 
at nearby Fairbairn provides transport for government 
officials and foreign dignitaries. 

Daily trains from Canberra railway station provide a | 
direct service to Sydney. Passengers travelling to Mel- 
bourne can join south bound trains at Goulburn. 

History. Australian Aborigines lived in the Canberrā 
region at least 4,000 years ago. A cave containing wall 
paintings has been discovered at Gudgenby, south of | 
Canberra city. 3 

European explorers first visited the Limestone Plains 
in December 1820. Joseph Wild, Charles Throsby Smith, 
a former British navy surgeon, and James Vaughan 
camped where the city now is. Throsby and Wild vi 
the area again in 1821 and discovered the Murrum- 
bidgee River. 


sited 


In 1824, Joshua Moore established a stock station 
near the present site of the Canberra Hospital, which he 
called Canberry after what he believed was the Aborigi- 
nal name for the place. Canberry is thought to be the 
Aboriginal word for meeting place. Ninety years later, 
this name, which had evolved with usage into Canberra, 
was chosen for the national capital. 

In 1900, the United Kingdom Parliament passed the 
Commonwealth of Australia Constitution Act. This act 
provided for a federal seat of government, with a terri- 
tory of its own. 

_ In 1908, after years of disagreement and conflict, the 
site of Canberra was selected by the New South Wales 
district surveyor C. R. Scrivener. On Jan. 1, 1911, the Aus- 
tralian Capital Territory came into existence. In 1915, 
New South Wales gave an area of 73 square kilometres 
at Jervis Bay to be used as a port for the federal capital. 

_ In 1911, the federal government launched an interna- 
tional competition for a design for the national capital. 
Walter Burley Griffin, a U.S. landscape architect of Chi- 
cago, Illinois, was awarded the first prize. 

A departmental board established a plan of its own. 
This Plan was adopted on Jan. 10, 1913. The next month, 
the minister for home affairs, King O'Malley, officially 
Started building work. On March 12, 1913, the national 
Capital was officially named Canberra by Lady 
Denman, wife of the then governor general. 

Later in 1913, Walter Burley Griffin became director of 
design and construction. His plan was reinstated and the 
departmental plan dropped. In 1920, Griffin severed his 
Connection with the planning of Canberra, but he had al- 
ready completed the basis of his plan. 
ae government then founded the Federal Capital 

visory Committee under the architect Sir John Sul- 
Ht In 1925, it appointed a further planning body, the 

ederal Capital Commission, which was headed by the 
eee Sir John Butters. Under its powerful authority, 
aa iBerra grew: swiftly. The government began transfer- 
$ a public servants from Melbourne. In 1930, the Fed- 

ral Capital Commission was disbanded, and with the 

€pression, construction work almost ceased. 
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Duntroon, one of Canberra's 
historic buildings, was built 
by Robert Campbell in 1833. It 
is now used as part of the 
Royal Military College. 


In 1941, the Australian War Memorial was completed. 
In 1948, the government started moving more public 
servants from Melbourne. In 1958, the National Capital 
Development Commission was established. It decided 
to build the lakes on the Molonglo River. The lakes had 
been a feature of Walter Burley Griffin's plan. Lake Bur- 
ley Griffin was created in the early 1960's. It was fol- 
lowed by Lake Ginninderra in the 1970s. 

In 1980, six judges chose the design of Richard Thorp 
for a new Parliament House. The new Parliament House, 
on a hill site behind the old Parliament House, was 
opened by Queen Elizabeth II on May 9 as part of the 
1988 bicentennial celebrations. 

Related articles in World Book include: 

Australia, Government of Griffin, Walter Burley 
Campbell, Robert Lake Burley Griffin 
Federation of Australia Yarralumla 


Cancellation is a method of shortening mathematical 
problems by striking out terms or factors. To multiply 
the fractions + and 4, a person would get 12, or 4 times 
3, for the numerator, and 30, or 10 times 3, for the de- 
nominator. The fraction 4 may be reduced by dividing 
the 12 and 30 by the common factors of 3 and 2. But it is 
easier to do the divisions before multiplying, rather than 
after, This is done by cancellation, or by striking out the 
old terms and replacing them with new ones. The 3's 
can be divided by 3, and 10 and 4 can be divided by 2: 


To calculate the value of the expression 26 + 7 + 4 
— 7, you can cancel the 7's to avoid the work of adding 
and then subtracting them. In an equation, you can can- 
cel factors or divisors common to both sides, or equal 
terms that are added to or subtracted from both sides. 
For example, in the equation x? + ¥ + x — 2 = +y 
+ 4, you could cancel the x? and y* terms by subtracting 
them from each side of the equation. 

See also Fraction (Multiplication). 
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Methods of diagnosing and treating cancer have improved steadily during the 1900's. With 
the help of improved microscopes, doctors can accurately determine whether the cells in a tissue 
sample are normal, top left, or cancerous, bottom left. On the right, a patient's head is positioned 
so that a beam of charged particles from a particle accelerator can pinpoint and destroy a tumour. 


Cancer is a disease in which cells multiply without 
control, destroy healthy tissue, and endanger life. About 
100 kinds of cancer affect human beings. The disease is 
a leading cause of death in many countries. Cancer oc- 
curs in most species of animals and in many kinds of 
plants as well as in human beings. 

Cancer strikes people of all ages but especially 
middle-aged people and the elderly. It occurs equally 
among people of both sexes. The disease can occur in 
any part of the body and may spread to other parts. 
However, the organs most often affected are the skin, 
the digestive organs, the lungs, the cervix (neck of the 
womb), and the female breasts. Scientists do not know 
exactly why cancer develops. But they have found that 
certain agents play an active role in causing the disease. 
These agents, called carcinogens, include the tar in to- 
bacco, a variety of other chemicals, and certain kinds of 
radiation. In many cases, cancer can be prevented if a 
known agent is avoided or eliminated. The elimination 
of cigarette smoking, for example, would prevent most 
cases of lung cancer. Scientists also believe that some 
people may inherit a tendency to develop cancer. 

The methods of diagnosing and treating cancer have 
improved greatly since the 1930's. Today, about half of 
all cancer patients survive at least five years after treat- 
ment. People who remain free of cancer that long after 
treatment have a good chance of remaining perma- 
nently free of the disease. But much research remains to 
be done to find better ways of prevention and cure. 

This article discusses how cancer develops, the major 
kinds of cancer, its causes, the main methods of diagno- 
sis and treatment, and cancer research. 


How cancer develops 


Cancer develops as a result of abnormal cell repro- 
duction. The body of an adult is made up of hundreds of 
billions of cells. Each minute, several billion of these 
cells die and are replaced by several billion new cells. 
The new cells are produced by division. In this process, 
a cell divides into two identical cells. Each of these new 
cells then doubles in size and becomes capable of divid 
ing. In this way, the new cells that are constantly being 
produced replace those that die. Normal cells divide 
when chemical signals reach the DNA in the nucleus- 
The cells reproduce at exactly the rate required to re- 
place dying cells, never at a faster rate. 

Cancer develops as a result of abnormal cell repro- 
duction. The genes in cancer cells no longer respond to 
growth-regulating signals. The cells continue to multi- 
ply, and gradually form a mass called a tumour or neo- 
plasm. Some tumours are noncancerous, or benign. A 
benign tumour does not spread to surrounding healthy 
tissue or other parts of the body. 

Cancer produces malignant tumours. A malignant “r 
mour invades, compresses, and eventually destroys sur 
rounding healthy tissue. In addition, cells can break 
away from a malignant tumour. These cells are carrie 4 
by the blood or /ymph (fluid from body tissues) to othe 
parts of the body, where they continue to multiply an 
so form secondary tumours. The spread of cancer from 
the original tumour to one or more other body sites § 
called metastasis. Cancer's ability to spread to other it 
parts of the body makes the disease extremely difficu 
to treat unless it is detected early. 


jt tu- 


Kinds of cancer 


About 100 kinds of cancer have been recognized in 
human beings. They are classified in two ways: (1) by a 
cancer's primary body site—that is, the part of the body 
where the cancer first develops; and (2) by the type of 
body tissue in which the cancer originates. 

Classification by body site. The primary body sites 
that cancer strikes most often are the skin; the female 
breasts; and the organs of the digestive, respiratory, re- 
productive, blood-forming, lymphatic, and urinary sys- 
tems. The occurrence of cancer in these sites varies 
from country to country. Cancer of the stomach, for ex- 
ample, is much more common in Japan than in the 
United States. But a far higher percentage of Americans 
than Japanese develop breast cancer and prostate can- 
cer. The following discussion deals with the kinds of 
cancer that occur most often in many countries. 

Skin cancer is the most common form of cancer in 
the world, Most skin cancers do not spread. As a result, 
these cancers are easy to treat. Malignant melanoma, a 
rare form of skin cancer, is much more serious. This 
type of cancer begins in the skin's pigment cells and can 
spread rapidly to other parts of the body if not treated 
early. Malignant melanoma can develop as a result of 
overexposure to the sun’s ultraviolet rays. 

Lung cancer is strongly linked with smoking. For sev- 
eral decades it has been known that smokers are much 
more likely to develop lung cancer. The risk of develop- 
ing this type of cancer has risen with the increase in air 
pollution. It is the single greatest cause of death among 


How lung cancer develops 
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men and women in most industrial countries. Lung can- 
cer is also on the increase in many of the developing 
countries of Africa and Asia. 

Stomach cancer was a very common disease 100 
years ago, but it now occurs much less frequently in 
Western countries. The causes of stomach cancer have 
been linked to diet, especially nitrates used in food 
preservation or water contaminated with nitrates. This 
type of cancer is rarely found among people who eat 
fresh food, or those who eat a well balanced diet. Other 
factors which increase the risk of stomach cancer in- 
clude alcohol, smoking, and stomach ulcers. 

Breast cancer is the most common cancer affecting 
women in affluent societies, although it is fast being 
overtaken by lung cancer. It is rare in Latin America, the 
West Indies, eastern Europe, Asia, and the Pacific. Fac- 
tors such as the age at which a woman has her first 
pregnancy, the number of children, and diet seem to be 
linked with the development of the disease. Women 
who have several children and eat a relatively low-fat 
diet are least likely to suffer from this form of cancer. 

Colo-rectal cancer occurs mainly in industrial coun- 
tries. It has been linked to the lack of fibre in diets. Rural 
people moving to cities change from a diet of fresh fruit 
and vegetables to one of meat and processed foods. 
This low-fibre diet increases their risk of developing 
cancer of the large bowel. 

Cancer of the cervix occurs mostly in countries 
where women live under poor conditions. Regular 
screening and improved diet and personal hygiene can 
reduce the incidence of this disease. 


Lung cancer, like all other forms of cancer, results from uncontrolled cell growth. Most cases of 

lung cancer start in the tissue that lines the bronchi—that is, the airways leading from the trachea 
to the lungs, be/ow left. The drawings on the right illustrate various stages in the development of 
such a cancer. The drawings across the top show changes in a portion of the affected tissue. The 
bottom drawings show, greatly enlarged, changes in the cells that make up the tissue. 


ormal bronchus is composed of various kinds of cells. Each kind has a differ- 
papel of the functions is to eliminate mucus from the lung. (2) Cancer begins to de- 
velop when certain cells in the lining start to reproduce at a rate faster than normal, As these 
cells accumulate, they interfere with the elimination of mucus. (3) Some of the rapidly multiply- 
ing cells become malignant. These cells serve no useful purpose but instead crowd out and de- 
stroy most neighbouring normal cells. Mucus becomes trapped in the lung. (4) The cancer cells 
ly blocks the bronchus. Unless surgeons can remove the tu- 


rm a mass, or tumour, that part! h 
peat completely, cancer cells will spread to other sites and eventually cause death. 
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Cancer of the oesophagus has been linked to alcohol 
consumption, smoking, drinking very hot tea, and poor 
diet. This form of cancer occurs frequently among mem- 
bers of the Chinese community in Singapore. 

Primary liver cancer is a tropical disease found in 
many parts of the Far East and Africa, where hepatitis B 
is also common. Hepatitis is a disease that involves in- 
flammation of the liver (see Hepatitis). Liver cancer is 
widespread in Hong Kong and the hot, humid, coastal 
regions of China. 

Burkitt's lymphoma, a serious health problem in parts 
of tropical Africa and New Guinea, is closely associated 
with infection by the Epstein-Barr virus. This cancer of 
the lymphatic system affects mostly children. See 
Epstein-Barr virus. 

Cancers of the blood-forming and lymphatic sys- 
tems. Cancer of the bone marrow and other blood- 
forming organs is called /eukaemia. It involves the multi- 
plication of immature white blood cells at the expense 
of vital blood elements. Cancer of the lymphatic organs, 
and of other organs composed of /ymphoid tissue, is 
called /ymphoma. It involves the overproduction of cer- 
tain cells in this tissue (see Lymphatic system). 

Both leukaemia and lymphoma have several forms. 
One of the most common forms of leukaemia is acute 
leukaemia. The most common form of lymphoma is 
Hodgkin's disease, named after the English doctor 
Thomas Hodgkin, who first described it. However, non- 
Hodgkin's lymphoma is the most common type of can- 
cer of the lymphatic organs. 

In the past, leukaemia and lymphoma were among 
the most difficult of all cancers to cure. But methods of 
treatment developed since the early 1960's have greatly 
improved. Leukaemia is the most important form of can- 


How cancer spreads 


Cancer starts to spread when one or more cells break away 
from the primary tumour and enter the circulatory system 

through a blood or lymph vessel. The vessel carries them to 
other body sites, where they may form secondary tumours. 


cer found in children. Exposure to ionizing radiation in 
the womb or during childhood is believed to be an im- 
portant factor in the development of leukaemia in chil- 
dren. See Hodgkin's disease; Leukaemia. 

Classification by body tissue. Cancers are identi- 
fied according to the type of body tissue in which they 
originate. They can thus be divided into two main 
groups: carcinomas and sarcomas. Carcinomas are can- 
cers that start in epithelial tissue—the tissue that forms 
the outer layer of the skin or that lines an internal body 
surface or organ. Sarcomas are cancers that begin in 
connective tissue—the tissue that forms the body's sup- 
porting structures, such as bones and cartilage. 
Leukaemia and lymphoma are sometimes classed sepa 
rately from carcinomas and sarcomas. But they are also 
classed as forms of sarcoma because the tissues they 
affect—blood and lymph—are forms of connective tis- 
sue. 

The great majority of cancer cases are carcinomas. 
They include most cancers of the skin and breast and of 
the digestive, reproductive, respiratory, and urinary sys 
tems. Sarcomas also occur in all these organs and sys- 
tems but far less often than carcinomas do. 


Causes of cancer 


Most experts agree that people develop cancer 
mainly through repeated or prolonged contact with one 
or more cancer-causing agents, called carcinogens. In 
addition, scientists suspect that a person may inherita 
tendency to develop the disease. 

Carcinogenesis begins with a stage called initiation. 
During this stage the DNA, which contains the genetic 
blueprint of the cell, undergoes mutation (a change in 
the hereditary material). See Mutation. Mutation may 
occur accidentally during cell division. It may also occur 
as a result of external agents entering the body. External 
agents include ionizing radiation, cigarette smoke, cer- 
tain viruses, and some chemicals. 

Although initiation does not result in cancer, it leaves 
the damaged cell susceptible to promotion. During plo 
motion, the initiated cell begins to divide and pass 0 
the genetic changes. Eventually a tumour forms which 
may go on to become cancerous. 

Many cells within a person's body become initiated 
and progress to form foci (small benign tumours). Most 
of the time, however, these foci never progress further: 
The reasons why some people go on to develop the dis 
ease are still only partly understood. Many cancers are 
probably caused by a combination of two or more 
agents rather than by a single one. 

If a particular population group shows an unusually 
high cancer rate, experts look for substances in the loc 
environment that may cause the cancer. Scientists may 
test a substance in laboratory animals. If a high percent 
age of the animals develop cancer, the agent might also 
cause cancer in people. Scientists then compare à 
group of people exposed to a substance believed to be 
a carcinogen with groups that have not been expose” f 
the substance. A higher occurrence of cancer in the fir 
group confirms that the substance is a carcinogen. 

Laboratory tests and population studies indicate that 
three main groups of carcinogens can cause cancer in 
human beings. These groups consist of (1) various 
chemicals, (2) certain forms of radiation, and (3) viruse® 


Chemicals. Scientists have identified hundreds of 
chemicals that can cause cancer in animals. These chem- 
icals are also a cancer hazard to human beings if they 
become widespread in the food supply, the general en- 
vironment, or the living or working environments of in- 
dividual groups of people. 

In most cases, a chemical carcinogen enters the food 
supply asa food additive (chemical used in food proc- 
essing) or through use in agriculture. Some widely used 
food additives have been discovered to be carcinogens, 
as have certain insecticides and other chemicals widely 
used in agriculture. Moulds that sometimes develop on 
such food crops as maize and groundnuts are also sus- 
pected of containing carcinogens. Scientists are seeking 
ways to control these moulds. 

In discharging waste products, some factories release 
chemical carcinogens into the environment. These car- 
cinogens may pollute the air or drinking water and so 
endanger entire communities. Local, national, and inter- 
national agencies act to stop this practice before it be- 
comes a serious threat. 

Other carcinogens that may occur in a person's living 
or working environment include (1) the tars in tobacco, 
(2) certain industrial chemicals, (3) certain natural food 
chemicals, and (4) certain chemicals used in drugs. 

Cigarette smoking is the principal cause of lung can- 
cer, Itis also linked with other cancers, including can- 
cers of the mouth and pharynx, larynx, trachea, oesopha- 
gus, pancreas, kidney, bladder, and cervix. Research 
indicates that cigarette smoke can even lead to cancer in 
nonsmokers who live or work closely with smokers. 

Some industrial chemicals create a cancer hazard for 
people who work with them. Such chemicals include 
aniline dyes, arsenic, asbestos, chromium and iron com- 
pounds, lead, nickel, vinyl chloride, and certain prod- 
ucts of coal, lignite, oil shale, and petroleum. Unless in- 
dustrial plants carefully control the use of such 
chemicals, excessive amounts may escape or be re- 
leased into the environment. The chemicals then create 
a cancer hazard for people in surrounding areas. 

Some chemicals naturally present in food may be- 
come a cancer threat if consumed in large quantities. 
Diets high in fats have been associated with cancers of 
the breast, colon, and prostate gland. High consumption 
of salt-cured, salt-pickled, and smoked foods has been 
linked to cancers of the digestive system. Diets rich in 
fruit, vegetables, and whole-grain breads and cereals 
seem to reduce the risk of certain cancers. 

: Radiation. Certain kinds of radiation produce cancer 
in people exposed to these radiations for long periods. 
For example, most cases of skin cancer are caused by ul- 
traviolet rays from the sun. Even in small doses, ionizing 
radiation can cause genetic mutation which increases 
the risk of cancer developing later in life. Diagnostic X 
rays are a potential cancer hazard. However, the dose of 
radiation a person receives with each X ray is carefully 
Controlled, and the usefulness of X-ray imaging in medi- 
cine and dentistry is believed to outweigh any hazards 
Connected with their use. 

à Viruses. Experiments have shown that certain kinds of 
Viruses cause cancer in animals. Certain cancerous 
human tissues contain viruses similar to those that 
Cause cancer in animals. A virus has been linked to a 
rare form of leukaemia in human beings, and some 
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forms of liver cancer in humans may be caused by vi- 
ruses. 

Inherited tendencies. Some cancers, including 
those of the breast and colon, occur among relatives at 
a higher than average rate. Leukaemia and lymphoma 
often occur in children with inherited immune defi- 
ciency disorders. Scientists therefore conclude that 
some people inherit a tendency to develop a certain 
type of cancer. But only a few kinds of cancer have been 
proved to be hereditary. One such kind is retinoblas- 
toma, a rare cancer of the eye that occurs mainly in chil- 
dren under 3 years of age. 

The alteration of genes that control cell develop- 
ment or division may cause some types of cancers. Re- 
searchers have identified certain genes, called proto- 
oncogenes, that are vital to early tissue development. 
These genes may become changed or rearranged by 
chemicals or viruses. In this altered state, the genes are 
called oncogenes. The oncogenes then produce pro- 
teins that can transform a healthy cell into a cancerous 
one. Scientists have identified about 50 oncogenes that 
may cause cancer in certain organs, including the blad- 
der, breasts, liver, lungs, colon, and pancreas. 

Other kinds of genes, called suppressor genes, con- 
trol cell division in normal cells. Suppressor genes also 
delay the division of damaged cells until the DNA (deox- 
yribonucleic acid) molecules of the damaged cells are 
repaired. If repair is not possible, suppressor genes 
cause the damaged cells to self-destruct. If these genes 
are lost during cell division or changed by chemicals or 
drugs, control over cell division may be lost. This can 
lead to the development of cancer. 


Cancer detection and diagnosis 


Only a doctor can diagnose cancer. But in many 
cases, a doctor is consulted only after the disease has 
advanced. A person should therefore be alert to any 
physical change that may be a symptom of cancer. Early 
detection greatly increases the chances of a cure. 


Possible carcinogens (cancer-causing agents) 


Carcinogen or agent Site of cancer 

Tobacco Lungs, mouth, oesophagus, blad- 
der 

Alcohol Liver 

Salted fish Nose and throat 

Scalding tea Oesophagus 

Sunlight Skin 

Ionizing radiation Bone marrow 

Tar, soot Skin, scrotum, lung, bladder, di- 
gestive organs 

Hepatitis B virus + afla- Liver 

toxins 

Epstein-Barr virus Lymphatic system 

Papilloma virus Cervix 

Human T-cell leukaemia Bone marrow 

virus 

Asbestos Lung, lining of chest and abdomi- 
nal cavity 

Benzene Bone marrow 

Vinyl chloride Liver 

Source: P. Pritchard led). Oncology for Nurses and Health Care Professionals vol, 1, 2nd edn. Lon- 

don 1988, 33-5. 
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Preliminary diagnosis. About 50 per cent of all can- 
cers start in parts of the body that a doctor can routinely 
examine during a visit. Doctors rely on various imaging 
and laboratory techniques for further examination of 
suspected cancers. For example, an X-ray technique 
called mammography enables doctors to detect breast 
cancer at an early stage. Another X-ray technique, called 
computerized tomography or CT scan, is valuable for 
the detection of cancer in such internal organs as the 
brain and the lungs. In a CT scan, a computer analyses 
data from X rays and constructs a detailed image of the 
organ ona screen (see Computerized tomography). 
Doctors may also detect cancer by means of magnetic 
resonance imaging (MRI). This technique uses magnetic 
fields and radio waves to produce images of the internal 
organs, See Magnetic resonance imaging. 

The Pap test has helped reduce the death rate from 
cancer of the cervix. The test is named after its inventor, 
George Papanicolaou, a Greek-born American doctor. 
For the Pap test, fluid taken from the vagina (opening to 
the uterus) or cells scraped from the cervix are exam- 
ined under a microscope. The technique can detect can- 
cer of the uterus 5 to 10 years before symptoms appear. 
Doctors use a similar technique to help detect cancers 
of the bladder and lungs in their early stages. 

Final diagnosis. The various methods of detection 
may reveal the presence of a tumour. But doctors need 
the results of a special test called a biopsy to determine 
whether the tumour is malignant. For this test, a small 
piece of tissue is surgically removed from the tumour. 
The sample is then examined under a microscope to 
check for the presence of cancer cells, which have an 
appearance unlike that of normal cells. Similar tests are 
performed to diagnose leukaemia and lymphoma. In 
suspected cases of leukaemia, tissue is removed from a 
blood-forming organ or a blood sample is taken. The tis- 
sue or blood is then checked under a microscope for 
the presence of cancer cells. Tissue from a lymphatic 
organ is examined in tests for lymphoma. 


Cancer treatment 


Doctors use three main methods to treat cancer: (1) 
surgery, (2) radiation therapy, and (3) drug therapy. In 
many cases, treatment consists of a combination of two 
or all three of these methods, a procedure called multi- 
modality therapy. 

Surgery is the main method of treating cancers of 
the breast, colon and rectum, lung, stomach, and uterus. 
Cancer surgery chiefly involves removal of the tumour 
and repair of the affected organs. But in addition to the 
tumour itself, apparently healthy neighbouring tissue 
may also have to be removed to help prevent the dis- 
ease from spreading. For example, a mastectomy (breast 
cancer operation) may involve removing the cancerous 
breast as well as certain neighbouring lymph nodes. 
Cancer cells may have spread to these nodes and could 
spread further. See Mastectomy. 

Radiation therapy, or radiotherapy, involves bom- 
barding cancers with X rays or with rays or particles 
from such radioactive substances as cobalt 60 and ra- 
dium. Radiotherapy is one of the main methods of treat- 
ment in cases involving the bladder, the cervix, the skin, 

or parts of the head and neck. Radiation kills cancer 
cells. But it also kills normal cells. To be effective, there- 


fore, radiotherapy must destroy as many cancer cells as 
possible with the least risk to healthy tissue. 

Improvements are constantly being made in radiation 
equipment to increase its effectiveness. For example, the 
supervoltage X-ray machine and the cobalt bomb pro- 
duce radiation that has greater penetrating power and is 
less damaging to normal tissue than ordinary radiation, 
Two other modern engineering devices, the /inear ac- 
celerator and the cyclotron, are even more efficient in 
this respect. Beams of electrons produced by linear ac- 
celerators are used in treating deep-seated tumours, 
Neutron beams produced by cyclotrons are being used 
experimentally to treat advanced cancers of the head 
and neck, breast, oesophagus, lung, and prostate. 

Drug therapy, or chemotherapy, is another impor- 
tant method of cancer treatment. More than 50 drugs 
are used against a variety of cancers. Drugs have proved 
especially effective in treating leukaemia, lymphoma, 
and cancer of the testicles. 

Anticancer drugs are designed to destroy cancer 
cells with as little injury to normal cells as possible. Nev- 
ertheless, the drugs are highly toxic and harm normal 
cells to some degree and so produce various undesir- 
able side effects, ranging from hair loss to nausea and 
increased risk of infection. Chemists are working to de- 
velop safer anticancer drugs. 

The most effective forms of chemotherapy usually in- 
volve combinations of drugs. Doctors combine drugs 
that have different methods of acting on the cancer cell 
and that produce different side effects. Such treatment 
helps reduce the chance that the cancer cells may de- 
velop resistance to the drugs. It also helps avoid serious 
side effects from large doses of a single drug. 

Multimodality therapy involves using two or three 
methods to treat individual cancer patients. Doctors 
have long used surgery and radiotherapy in this way. 

But in more and more cases involving either or both of 
these methods, doctors also prescribe follow-up drug 
therapy, known as adjuvant chemotherapy. Because the 
drugs circulate to all parts of the body, they may attack 
and destroy microscopic cancer cells that have spread 
undetected to distant organs. This type of multimodality 
therapy is used in the treatment of certain breast cancer | 
patients and also in treating colon cancer and certain 
kinds of bone cancer. It is being used experimentally to 
treat cancers of the lung and stomach. 

Other treatment. During the 1980s, scientists began 
to experiment with a type of cancer treatment called bi- 
ological response modifier therapy. Biological response 
modifiers are substances that stimulate or utilize the 
body's immune system to attack cancer cells. They are 
produced naturally by the immune system in response 
to cancer. Biological response modifiers can also be 
produced in the laboratory in large quantities by using 
techniques of molecular biology. Important biological 
response modifiers include interferons and inter- 
leukin-2. 

Monoclonal antibodies are used as targeting agents 
in modern treatments. Antibodies cling to the cancer t 
mour rather than to healthy tissue. In this way, they ae 
ir to take radioactive isotopes direct to the diseas' | 
cell. 

Interferons are proteins produced by cells to resist 
infection by a virus. In some cancer patients, interferons 


have slowed the growth of cancer cells. They also have 
stimulated the immune system to attack and destroy 
cancer cells. See Interferon. 

Interleukin-2 is a protein released by certain white 
blood cells to support and sustain the growth of other 
white blood cells. When given to some cancer patients, 
interleukin-2 has stimulated the growth of white blood 
cells that destroy cancer cells. See Interleukin. 

Monoclonal antibodies are produced by combining a 
cancer cell with a type of white blood cell called a B cell, 
Researchers have found that monoclonal antibodies 
produced from a patient's own cancer cells can destroy 
the cancer cells but leave other cells unharmed. See 
Monoclonal antibody. 

GM-CSF and G-CSF are proteins that affect the growth 
of certain white blood cells. They are given to cancer pa- 
tients receiving drugs that destroy white blood cells. 
GM-CSF and G-CSF can speed up production of white 
blood cells, reducing the chance of infection. 


Cancer research 


Cancer research includes a wide range of projects, 
from identifying carcinogens to developing improved 
anticancer drugs. Advances in some areas of research 
have raised hopes of finding better methods of treat- 
ment and prevention. Two fields in which scientists have 
made especially rapid progress in cancer research are 
cell biology and immunology. Cell biology is the study 
of the composition and behaviour of cells. Immunology 
is the study of how the body resists disease. Scientists 
have also made significant discoveries concerning the 
role of nutrition in cancer. 

In cell biology. Cell biologists have shown that cells 
that become cancerous can be transformed back into 
normal cells. A class of drugs called differentiating 
agents has caused certain cancer cells to look and act 
like normal cells. Differentiating agents called retinoids 
have successfully treated some forms of leukaemia, can- 
cer of the cervix, and some kinds of skin cancers. 

y Cell biologists have developed methods of destroy- 
ing cancer cells without damaging healthy cells. For ex- 
ample, some cancer cells die faster than normal cells 
when exposed to heat. By applying heat to an affected 
tissue with a special electrical device, doctors can kill 
those cells that are cancerous. 

In addition, cell biologists seek to better understand 
the role of oncogenes and suppressor genes in the de- 
velopment of cancer. This knowledge could lead to new 
ways of controlling the reproduction of cancer cells. Sci- 
Pee are working to develop tests that would detect 
Š e presence of the various oncogenes and defective 

Uppressor genes in the body. Such tests would make it 
Possible to detect many cancers in early stages. 
Bes immunology, researchers have found that many 
eal cells contain substances that activate the bodys 
diene, system—that is, its system of defence against 
Vite k (see Immune system). The substances that acti- 
ane e immune system are called antigens. The im- 
that renee produces substances, called antibodies, 

ae act with the antigens and make them harmless. 
Me responses are the body's chief defence 

ap 'sease-causing bacteria and viruses. Research 
dues own that immune responses are also an important 

ce against cancer. 
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red argon laser, above, is used to treat a can- 
cerous tumour in a woman's throat. 


Alow 


Most people who never develop cancer probably 
have an immune system that reacts strongly to cancer 
antigens. Immune responses are also believed to be re- 
sponsible for the rare cases in which a cancer stops 
growing and disappears without treatment. People who 
develop cancer may do so because their immune sys- 
tem responds weakly to cancer antigens. 

In nutrition. Large doses of vitamins A and C have 
been proven to prevent some cancers in laboratory ani- 
mals. Many scientists believe that certain foods contain 
substances that may help prevent cancers in people. 
Such foods include broccoli, cauliflower, cabbage, spin- 
ach, carrots, fruit, whole-grain breads and cereals, and 
some seafoods. Reducing intake of fats may also help 
prevent some cancers from forming. 

Reducing the risk. The European Community re- 
leased the following set of guidelines which can help 
reduce the risk of cancer. 

1, Take up regular exercise. 

2. Cut down on fatty foods such as butter and other 
dairy products. 

3. Protect yourself from ultraviolet rays. 

4, Do not smoke. 

5. Cut down on alcohol consumption. 

6. Cervical smear tests for women every 3-5 years. 

7. Breast examination for signs of lumps, dimples, or 
puckering. 

8. Eat healthy foods such as fruit, lean meat, and vege- 
tables. Eat lots of food containing fibre. 


Related articles in World Book include: 
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Malignancy Tumour 
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Questions 

What are the three main methods of treating cancer? 

How is cell reproduction involved in the development of can- 
cer? 

How do scientists determine whether a particular substance can 
cause cancer? 

Why is cancer difficult to treat unless it is detected early? 

What are carcinomas? Sarcomas? 

Why may many people be immune to cancer? 

What are oncogenes? 


Cancer, the Crab, is a faint constellation that lies be- 
tween the stars Castor and Pollux on one side, and the 
Sickle of Leo on the other, It is the fourth sign of the zo- 
diac. In mythology, it represents the crab which pinched 
the toes of the great hero Hercules, and was crushed 
underfoot. Most of the stars in the constellation of Can- 
cer are dim. Two stars that stand out are Beta and Delta. 
Cancer contains a large and loose star cluster with 
about 75 members collectively known as Praesepe (man- 
ger). It is one of the finest star clusters in the heavens 
and is popularly known as the Beehive Cluster. It can 
easily be seen with the naked eye on a moonless night, 
flanked by Delta and Gamma, sometimes called the 
“Asses”. Another cluster, M67, is also in Cancer and can 
just be seen with the naked eye. The sun passes through 
Cancer from late July to mid-August. 

See also Astrology; Constellation; Horoscope; Zo- 
diac. 
Cancer, Tropic of. See Tropic of Cancer. 
Candela is the unit of measurement of luminous inten- 
sity, the amount of light produced in a certain direction 


by a glowing object. The more luminous intensity a light 
has, the brighter the light appears. Luminous intensity is 
sometimes called cand/epower. 

The candela is one of seven base units in the metric 
system. Its abbreviation is cd. One candela is defined as 
the luminous intensity from a source producing light at 
a specific frequency and intensity in a given direction. 
The frequency of the light is 540,000,000,000,000 hertz 
and its intensity is J; watt in a solid angle called a stera- 
dian. To understand a steradian, imagine a small, uni- 
form light placed at the centre of a hollow sphere. 
Beams of light spread uniformly in all directions and il- 
luminate the inside surface of the sphere. If the area illu- 
minated on the inside of the sphere equals one square 
foot, then the angle of the light measured near the cen- 
tre of the sphere equals one steradian. 

The candela is used to calculate other units of light 
measurement. These units include /umens and foot- 
candles. The unit of measurement for luminous intensity 
was once the candle, the amount of light produced bya 
certain kind of candle. But scientists found this unit too 
difficult to standardize. In 1948, the International Com- 
mission on Illumination adopted the candela. One can- 
dela is slightly less than 1 candle. 

See also Foot-candle; Light (The brightness of light; 
diagram: Basic units of light measurement). 

Candle is an object made out of wax or a similar mate- 
rial that is burned to give light. When a candle is lighted, 
wax melted by the flame is drawn up an embedded cot 
ton wick. This liquid wax burns, producing light. Can- 
dles are made in many colours, scents, shapes, and 
sizes. 

Candles have been used since prehistoric times. 
Through the centuries, they have been made out of 
many substances, including bayberry wax, beeswax, pa’ 
affin wax, spermaceti, stearin, and tallow. Candles are 
made by hand by (1) dipping the wick repeatedly into 
liquid wax, (2) pouring liquid wax into a mould that con 
tains a suspended wick, or (3) rolling sheets of softened 


nd sizes. This 
es available. 


Candles are made in a variety of colours, shapes, a 
photograph shows some of the many types of candl 


Making candles by dipping the wicks in hot wax and hanging 
them up to dry is shown in this photograph from about 1900. 


wax around the wick. Candle manufacturers use ma- 
chines that produce several dozen candles at a time. 

Before electric lighting became common in the early 
1900s, people used candles as a source of artificial light. 
Today, candles are used for such purposes as birthday 
celebrations, holiday and home decorations, and for re- 
ligious services. Many people enjoy candlemaking as a 
hobby. The safest way to extinguish a candle flame is to 
smother it with a metal device called a snuffer. 

Related articles in World Book include: 


Beeswax Hanukkah 
Candela Paraffin wax 
Christmas (Religious practices) Spermaceti 
Easter (Candles) Tallowtree 


Candlefish is a saltwater fish about 20 centimetres 
long. It lives in the North Pacific, from the Bering Sea to 
the northern tip of California, U.S.A. In the spring, can- 
dlefish swim up rivers to spawn. At this time the fish are 
Caught for their tasty flesh, with dip and seine nets. Can- 
dlefish are also an important food for salmon, sturgeon, 
and seals, 


The candlefish lives in saltwater. 


The candlefish gets its name because the Chinook In- 
ians used the oily body of the dried fish as candles. 

€ fish is also known by its Indian name of eulachon. 

ic classification. The candlefish belongs to the 
ly, Osmeridae. It is Thaleichthys pacificus. 
romttiemas Day is a Christian festival observed on 
tatio uary 2, It celebrates what is now called the Presen- 

oet the Lord, when the infant Jesus was taken to the 
a i by his parents according to Jewish custom. The 
end Val Occurs 40 days after Christmas and marks the 
of the Christmas cycle. 


Smelt famil 
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The name Candlemas comes from the traditional ob- 
servance of blessing candles and distributing them to 
worshippers. The candles recall the lights of Christmas. 
They also symbolize Simeon's words to Mary and Jo- 
seph in Luke 2:32 that Jesus would be “a light to lighten 
the Gentiles, and the glory of thy people Israel.” 

Candlemas Day formerly honoured Mary's purifica- 
tion after the birth of Jesus. However, modern observ- 
ances have shifted the emphasis of the day to Jesus. 
Candlenut, also known as candlenut oil tree or can- 
dleberry, is an evergreen tree of Southeast Asia. It 
grows up to 18 metres and is planted for the oil ob- 
tained from its nuts. The oil is used to preserve wood. It 
is also used to coat the bottom of boats to prevent them 
from being covered by small, sea creatures. The oil from 
the nuts is used in the manufacture of quick-drying 
paints, varnishes, and soaps. Candles were once made 
from the paste of the kernels. 

Scientific classification. The candlenut tree is in the spurge 
family Euphorbiaceae. It is A/eurites moluccana. 
Candlepower. See Candela. 

Candytuft is any one of 
several flowering plants 
that belong to the mustard 
family. Gardeners often use 
the perennial, evergreen 
candytuft, as a border 
plant. It grows about 30 
centimetres high, has small 
narrow leaves, and pure 
white flowers borne on up- 
right heads. Another popu- 
lar candytuft for gardens is 
the annual globe candytuft. 
This type of candytuft may 
grow 40 centimetres high 
and bears lavender, pink, 
or red blossoms. 

Scientific classification. 
Candytufts belong to the mus- 
tard family, Cruciferae (Brassi- 
caceae). They make up the 
genus /beris. The border can- 
dytuft is /beris sempervirens. 
The globe candytuft is /. umbellata. 


Candytuft 


Cane harvester is a machine for harvesting sugar 
cane. It chops and loads the cane. The Toft brothers, 
who were sugar cane growers in the Bundaberg area of 
southern Queensland, Australia, developed the machine 
during the 1940's and 1950s. i 

By the 1970s, Australia had become the first country 
to have a completely mechanized sugar industry. The 
company founded by the Toft brothers is the world’s 
leading manufacturer of sugar cane harvesters. 

See also Sugar. 
Cane sugar. See Sugar (Making cane sugar), 
Cane toad is the Australian name of the giant marine 
toad of Central and South America. It was introduced 
into the sugar cane fields of northern Queensland, Aus- 
tralia, in 1935. The cane toads were supposed to get rid 
of the beetle pests. Since 1935, however, the cane toad 
has itself become a serious pest. Apart from beetles, it 
preys on other insects, small fish, amphibians, ground 
nesting birds, and even small mammals. 
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The cane toad grows to about 20 centimetres and its 
skin is supplied with poison glands that make it distaste- 
ful. The parotid glands behind the eyes are especially 
large. Snakes that have eaten the toad have died from its 
poison. It breeds in large numbers, and, because it has 
no natural enemies, the cane toad population has in- 
creased dramatically. 

Scientific classification. The cane toad belongs to the toad 
family Bufonidae. It is Bufo marinus. 

Canebrake is a dense growth of cane in swamps and 
along river beds in the Southern United States. The 
canes may grow up to 7.6 metres high. 

Cango Caves, in South Africa, are among the great 
wonders of the world. The caves are located in the Cape 
Province about 30 kilometres north of Oudtshoorn, in 
the foothills of the Swartberg mountains. They penetrate 
several kilometres into the hillside. 

Scientists estimate that some of the features of these 
limestone caves are more than 150,000 years old. The 
name Cango or Kango comes from a word in the lan- 
guage of the local Khoikhoin people. It means “wet 
mountain,” a good description of the area. The caves 
were used by local people in prehistoric times. White 
settlers discovered them in 1780, when a herdsman was 
tracking a wounded deer. In 1938, the caves were de- 
clared a national monument. 

Canine. See Teeth (Permanent teeth); Dog (table: Dog 
terms). 

Canine parvovirus, also called parvovirus, is a con- 
tagious disease that affects dogs. Its symptoms include 
diarrhoea, vomiting, and fever. Dogs with parvovirus 
also lose their appetite, become dehydrated, and appear 
listless, The disease can result in death, especially 
among puppies. 

Canine parvovirus is caused by a virus belonging to a 
group of viruses called parvoviruses. Other members of 
this group cause diseases in people, cats, cattle, pigs, 
rodents, and other animals. A dog may get canine par- 
vovirus by consuming food or water that has been con- 
taminated by the faeces (solid body wastes) of a dog in- 
fected with the disease. 

There is no cure for canine parvovirus, but certain 
treatments may be helpful. A veterinarian may inject 
fluid into the sick dog's body to replace fluid loss 
caused by diarrhoea and vomiting. Antibiotics may be 
administered to prevent the dog suffering from addi- 
tional infections. 

Dogs that have recovered from parvovirus develop a 
long-lasting immunity to it. Vaccines that prevent canine 
parvovirus are available. Most veterinarians recommend 
yearly vaccination against the disease. 

Canis Major. See Sirius. 

Canisius, Saint Peter (1521-1597), was the founder 
of the first German house of Jesuits, and the foremost 
promoter of the reform of the Roman Catholic Church in 
south German lands. Saint Ignatius Loyola, founder of 
the Jesuits, sent him as a missionary to help check the 
spread of Lutheranism in Germany. There Saint Canisius 
founded Jesuit colleges to meet the need for educated 
Roman Catholics. 

His most effective tool in strengthening the Roman 
Catholic faith was his Summa Doctrinae Christianae 
(1555), a catechism with more than 200 editions in 12 lan- 
guages. His teaching and preaching contributed greatly 


to halting the spread of Protestantism in Germany, Aus- 
tria, and Bohemia. Canisius was born in Nijmegen, now 
in the Netherlands. He was canonized in 1925. His feast 
day is April 27. 

Canker is a small, painful sore in the mouth. One or 
several cankers may form at the same time on the 
tongue or on the inside of the lips. Cankers may also ap- 
pear on the inside of one or both sides of the cheeks, 
The first sign of a canker is a burning or tingling sensa- 
tion in the affected area. A red spot then appears. The 
centre of the spot becomes inflamed and turns grey or 
whitish. 

Doctors are not certain what causes cankers, but they 
suspect that the sores result from viral infections. Most 
cankers heal by themselves in about a week, but some 
people suffer repeated attacks. 

People who have cankers should avoid eating grape- 
fruit, oranges, and other foods that contain large 
amounts of acid. Acid causes pain when it comes into 
contact with the sores. 

The term canker is also used for an ulcer in the outer 
ear of animals, especially cats and dogs, and for a dis- 
ease that affects the hoofs of horses. 

Cankerworm is the /arva (caterpillar) of two North 
American moths, It crawls by humping its back and 
bringing its hind feet up to its forefeet to make a loop of 
its body. Then it pushes the front feet forward again. 
Two kinds of cankerworms damage orchards and shade 
trees. They are the spring cankerworm and the fall lau- 
tumn) cankerworm, The adult females of both these in- 
sects have no wings. They climb trees to lay their eggs. 
The spring cankerworm hatches about the time the elm 
leaves grow, and eats the leaves. The fall cankerworm 
usually comes from eggs laid by adults that have ap- 
peared from their cocoons the autumn before. It 
hatches in early spring as the leaves unfold. These cater 
pillars can strip an orchard or a grove of shade trees ina 
few days. 

When the caterpillars are molested, they drop from 
the leaves and hang in the air by silken threads. Bands of 
cloth or papers that have been smeared with a sticky 
substance and wrapped around the tree trunks will 
keep the females from laying eggs in the trees. In Eu- 
rope the larva of the winter moth is a kind of canker- 
worm that damages apple crops, feeding on the flower 
buds just as they open. Spraying the trees with arsenate 
of lead kills the caterpillars. 


aves 


The spring cankerworm is an insect pest that eats the le 
of trees. Cankerworms can strip an orchard in a few days. 


Scientific classification. Cankerworms belong to the family 
Geometridae. The spring cankerworm is Paleacrita vernata. The 
fall cankerworm is A/sophila pometaria. 


See also Moth (pictures). 

Canna is a tall, ornamental plant with brilliantly col- 
oured flowers. There are 55 species of canna. The 
plants, which grow wild in tropical and subtropical 
America and Asia, have been introduced to other parts 
of the world. A typical species is the /ndian-shot canna 
of the United States. It may be as much as 1.2 metres 
high, and it bears bright, red flowers tipped with or- 
ange. It has large leaves that sometimes grow 30 centi- 
metres long and 20 centimetres wide. Most cultivated 
cannas are hybrids. They have scarlet, orange, or rich 
yellow flowers, up to 7.5 centimetres long. 

The plants have large, fleshy rhizomes (underground 
stems). They grow best in rich, warm soils and need 
plenty of moisture. 

In temperate regions, cannas are raised in green- 
houses, and may be planted out of doors as bedding 
plants during the summer. They must not be exposed to 
frost. In winter the rhizomes should be stored in peat or 
leaf-mould that is moist, but not too wet. 

Scientific classification. Cannas make up the canna family, 
Cannaceae. The popular garden plants are classified as Canna 
hybrida. The Indian-shot canna is C indica. 

See also Flower. 

Cannabis. See Marijuana. 

Cannae. See Hannibal. 

Cannes (pop. 72,259) is a luxurious resort city on the 
French Riviera in southeastern France. For location, see 
France (political map). Cannes is famous for its annual 
film festival, which features films from all parts of the 
world, 

Cannes lies on the Gulf of Napoule, an arm of the 
Mediterranean Sea. The city is noted for its mild, dry cli- 
mate and its broad, treelined boulevards. The best- 
known boulevard is the Promenade de la Croisette, 
which runs along the shore and has elegant hotels and 
casinos. Other interesting features of Cannes include 
the Hétel de Ville (City Hall); the nearby Lérins Islands; 
and a castle called the Chateau des Abbés de Lérins on 
Mont Chevalier, a hill overlooking the gulf. 
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A canna produces large, showy flowers. The largest variety of 
this tall plant grows up to 3 metres high. 


Tourism is Cannes’s leading economic activity. Other 
activities include perfume and soap manufacturing, met- 
alworking, and fishing. 

The first settlement at what is now Cannes was a for- 
tress built on Mont Chevalier by an ancient Italian peo- 
ple called Ligurians. It was probably established around 
the 700s B.C. 

Cannibal is a person who eats the flesh of human be- 
ings. Throughout history, many individuals and societies 
in all parts of the world have committed acts of canni- 
balism. Archaeologists have found evidence of cannibal- 
ism that occurred more than 500,000 years ago. Today, 
cannibalism no longer exists except perhaps among 
some tribes in isolated areas of Africa, Asia, and the Pa- 


cific Islands. 


The Cannes Film Festival is 
held every year in Cannes, a 
resort city in southeastern 
France. Many artists, film- 
makers, and celebrities attend 
the festival. 
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Cannibalism may also be practised today by people 
who can obtain no food except human flesh. Survivors 
of a plane crash in the Andes Mountains in 1972 ate 
their dead companions to survive. 

Through the centuries, most cases of cannibalism 
have been connected with religious or other traditional 
beliefs. Most cannibals ate only the parts of the body 
that they considered important. For example, some can- 
nibals believed that the heart contained such good qual- 
ities as courage and wisdom. They ate the hearts of the 
dead in order to acquire those qualities themselves. The 
inhabitants of ancient Gaul (now France) thought that 
eating certain parts of another human being cured vari- 
ous diseases. 

Some cannibals showed respect to dead relatives and 
friends by eating parts of them. The Aborigines of cen- 
tral Australia thought this practice strengthened the ties 
between the dead members of the family and the living 
ones. Some mothers ate their dead babies to get back 
the strength they thought they had given the infants dur- 
ing pregnancy. 

Some societies thought that eating the corpses of en- 
emies prevented the souls of the slain foes from seeking 
revenge. The Maoris of New Zealand felt they insulted 
their enemies by cooking and eating them. Some tribes 
in southern Africa believed that their members gained 
such qualities as courage and wisdom by eating the en- 
emies they had killed. 

The word cannibal comes from Carib, the name of a 
warlike society whose members ate human flesh. The 
Caribs, whose name means strong men, lived on islands 
in the Caribbean Sea when Christopher Columbus 
sailed there in the late 1400's. Columbus called them 
Canibales by mistake. The Spaniards continued to call 
them Canibales, probably because the old Spanish word 
for dog was can, They thought the practice of cannibal- 
ism among the Caribs seemed more doglike than 
human. The term cannibal also refers to any animal that 
eats others of its own kind. 

Canning, George (1770-1827), played an important 
part in the British government during the Napoleonic 
Wars, first as a supporter of William Pitt, and later as for- 
eign secretary from 1807 to 
1809 in the Duke of Port- 
land's administration. But 
he quarrelled with his col- 
league Viscount Castle- 
reagh, who was war minis- 
ter. The two men fought a 
duel, in which Canning 
was wounded. Both re- 
signed and spent some 
years out of office. Canning 
returned to office as am- 
bassador to Portugal in 
1814, and served as presi- 
dent of the India Board 
from 1816 to 1821. In 1822, 
he was about to take up an appointment as governor 
general of India when the death of Castlereagh, who 
had been foreign secretary since 1812, gave him a fresh 
opening. Canning served as foreign secretary until 1827. 
He became prime minister on the resignation of Lord 
Liverpool, but died soon after. 


George Canning 


Canning was born in London, and studied at Eton Col- 
lege and Oxford University. He first entered Parliament 
in 1794, He was famous for his wit. 

Canning industry. See Food preservation. 
Canning Stock Route, in Western Australia, was 
Australia’s longest cattle-droving route. It extended 
nearly 1,400 kilometres from Halls Creek in the Kimber- 
leys to a rail head at Wiluna. The journey along the route 
took from 57 to 227 days, depending on the season. The 
route is named after Alfred Canning, who surveyed itin 
1906. From 1908 to 1910, Canning and his party sunk 53 
wells along the route. By the time work was completed, 
northern ports had opened, and the need for the route 
had disappeared. It was used only about 30 times. Cattle 
last travelled along the route in 1959. 

Cannizzaro, Stanislao (1826-1910), was an Italian 
chemist whose ideas laid the basis for modern chemis- 
try. Amedeo Avogadro had shown the difference be- 
tween atoms and molecules in 1811, but his work had 
been neglected. Cannizzaro developed Avogadro's 
ideas. The acceptance of Cannizzaro’s work led to 
proper use of atomic weights and chemical formulas. He 
was born in Palermo, Sicily. 

Cannock Chase (pop. 87,400), a local government dis- 
trict in Staffordshire, England, gets its name from an 
area of wild moorland and woodland. The district's main 
industries are coal mining, electrical power production, 
light engineering, and hosiery and jewellery production. 
Cannock and Rugeley are the main towns. See also Staf- 
fordshire (Places to visit). 

Cannon is a weapon of more than 2.5 centimetres in 
calibre that has a barrel, breech, and firing mechanism. 
The big guns that are now classed as artillery and the 
larger guns fired from World War II aeroplanes (1939- 
1945), were once called cannon. 

Cannon comes from the Latin word canna, which y 
means a tube or reed. Large cannons were first used in 
warfare about 1350. Cannons of this time were made of 
cast bronze or wrought iron. 

See also Ammunition; Artillery. 

Cannon, Annie Jump (1863-1941), was a leading 
American female astronomer. Known as “the census 
taker of the sky,” she discovered 300 variable stars, five 
new stars, and a double star. She analysed 286,000 stars 
to show the relationship between their spectral type, 
brightness, and distribution. She compiled a biblio- 


An early giant cannon, the Dulle Griete fired 320-kilogra™ 
balls at the Battle of Ghent in 1411. 


graphy of 200,000 references on variable stars. In 1896, 
she joined the staff of the Harvard Observatory in Mas- 
sachusetts. She was born in Dover, Delaware. 
Cannon-ball tree is a South American tree that sheds 
its leaves more than once a year. Its pink or reddish 
flowers are about 10 centimetres wide. Its round fruits 
grow up to 18 centimetres in diameter and are enclosed 


Leaf 


Summer and 


winter appearance Bark 
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The cannon-ball tree is a South American tree with pink and 
reddish flowers. A sweet drink is made from its round fruits. 


in thin, woody shells. The juicy pulp has a disagreeable 
er The cannon-ball tree is related to the Brazil-nut 
ree, 

Scientific classification. The cannon-ball tree belongs to 
the lecythis family, Lecythidaceae. It is classified as Couroupita 
guianensis, 

See also Brazil nut. 

Cano, Juan Sebastián del. See Exploration (Magel- 
lan's globe-circling expedition); Magellan, Ferdinand 
(The end of the voyage). 

Canoeing is a popular sport in many countries. Large 
numbers of campers, fishermen, and hunters take canoe 
trips deep into wilderness areas. Others enjoy a peace- 

l canoe trip across a lake or an exciting canoe race 
down a river, 

Canoes are easy to operate, maintain, store, and 
transport. They also cost little, compared with other 


kinds of boats, Most canoes hold from one to twelve 
Persons, 


Canoeing equipment 


A canoeist needs only two basic pieces of equipment 
a Canoe and a paddle. Manufacturers produce several 
inds of each. Many canoeists also use a variety of other 
equipment. 
a Most canoes measure from 3 to 6 metres 
th 19: They range from 60 to 120 centimetres in beam, 
width at the widest point. Their depth varies from 30 
36 centimetres. Canoes may be made of aluminium, 
CA pases plastic, inflatable rubber, or wood and can- 
ideal n aluminium canoe about 5 metres long would be 
eal for a family of four. 
Bks canoes are open boats—that is, they have no 
Where hee have an enclosed deck and a snug cockpit 
and are Canoeist sits, Decked canoes resemble kayaks 
are used in rough water where an open canoe 
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would quickly fill with water (see Kayak). Other canoes 
have one square end to which a small motor can be at- 
tached. Still other craft, called sailing canoes, have a 
mast and a sail but can also be paddled. 

Paddles. Most canoe paddles are made of wood, but 
some are aluminium or plastic. Paddles made of a hard- 
wood, such as ash or maple, are limber and sturdy but 
may be too heavy for children and inexperienced canoe- 
ists. Those made of a softwood, such as pine or spruce, 
are lighter but may break more easily. Canoe paddles 
vary greatly in length. In general, a canoeist should 
choose one that extends from the ground to eye level. 

The type of paddle blade depends on a person's 
needs and experience. A wide blade provides a power- 
ful stroke but requires strength and skill to operate. A 
narrow blade requires less strength, but it does not pro- 
vide so much power. A popular type called the beaver 
tail blade measures from 15 to 20 centimetres wide. 

Other equipment. In some countries a flotation de- 
vice, such as a life jacket, must be carried for each per- 
son in a canoe. Other important equipment includes a 
bailer, which may be a coffee can or a small pump, to 
empty water from the canoe. On a camping trip, a ca- 
noeist may take waterproof storage bags to hold food, 
clothing, and camping equipment. Straps are used to 
fasten equipment so it does not float away if the canoe 
overturns, Many canoes are fitted with a device called a 
yoke for carrying the craft. When canoeing in cold 
water, a person may wear a tight-fitting neoprene wet- 
suit for warmth. A backrest and kneeling pad may be 
used for comfort. All canoes need to have some kind of 
buoyancy built into them, either in the form of sealed 
compartments, or inflatable bags fastened to them. 


Handling a canoe 


Askilled canoeist follows certain procedures in han- 
dling a canoe safely and efficiently. The most important 
one involves maintaining balance in the canoe so it re- 
mains trim (level). This is done by evenly distributing the 
weight of the people and equipment in the craft. Other 
procedures include (1) entering and leaving a canoe, (2) 
paddling and steering, and (3) portaging (carrying) a 
canoe. 

Entering and leaving a canoe. When entering a 
canoe, the canoeist faces the bow of the canoe, grips 
the near gunwale (rim of the craft), and puts one foot in 


Acanoe ride across a lake is a relaxing form of recreation and 
exercise. Canoes are also used for camping trips and racing. 
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To enter a canoe, a canoeist grips the near rim and places one 
foot in the middle of the craft, /eft He then shifts his weight onto 
the foot in the canoe and grips the far rim, right 


the middle of the canoe. Then, with one hand on the 
near gunwale, the canoeist reaches for the far gunwale 
with the other hand. At the same time, the canoeist shifts 
weight onto the foot in the canoe and lifts the other foot 
aboard. When two canoeists are entering, the first on 
board sits in the stern and steadies the canoe for the 
second, who sits in the bow. 

When leaving a canoe, a canoeist follows the same 
procedure in reverse. If two persons are leaving, the 
one in the bow goes first. 

Paddling and steering. A canoeist should take a 
comfortable paddling position, either kneeling or sit- 
ting. Whatever position is used, the canoe must be kept 
trim at all times. When two canoeists are paddling, the 
one in the stern may use a slightly longer paddle, which 
enables the craft to be steered more easily. 

Canoeists use several kinds of paddle strokes. The 
most basic one is the bow stroke, which moves the 
canoe forward. The canoeist holds the paddle with one 
hand near the grip (top) and the other hand near the 
blade. The hands should be about as far apart as the 
width of the shoulders. The paddle is drawn through the 
water by pulling back with the lower arm and pushing 
forward with the other. 

Each bow stroke turns the canoe away from the side 
on which the stroke is made. Therefore, various strokes 
must be used to hold a straight course. One such stroke 
is the /-stroke, in which the canoeist pushes the paddle 
sideways at the end of each stroke. Other strokes are 
used to manoeuvre the canoe backward or sideways. A 
canoe can be stopped by pushing the paddle forward in 
the water. If the ground over which the canoeists are 
walking is flat enough, a wheeled trolley may be used. 

Portaging a canoe. On some canoe trips, the canoe 
may have to be carried overland. On a river trip, for ex- 
ample, canoeists may want to avoid such obstacles as 
rapids or falls. Or the canoeists may want to reach a lake 
that lies several kilometres from the river. When portag- 
ing a canoe, the canoeists may use a padded yoke, 
which enables the canoe to be carried upside down on 
their shoulders. 


Canoe camping 


Canoe camping enables people to travel by canoes to 
reach quiet, scenic sites far from crowded camp- 
grounds. Canoe camping includes long trips through 
wilderness areas, as well as quiet weekends on a local 
lake or river. Regulations regarding canoeing and camp- 


ing vary from one country to another, and local advice 
should always be sought before setting out. 

The equipment taken on a canoe trip depends on 
such factors as the season, the climate in the area to be 
visited, the amount of cargo space, and the amount of 
portaging involved. For a discussion of camping equip- 
ment, see the World Book article on Camping (Camping 
equipment and food). 


Canoe racing 


Canoe racing provides challenge and excitement. The 
several kinds of competition include (1) marathon rac- 
ing, (2) downriver racing, (3) sprint racing, and (4) poling 
and sailing. 

Marathon racing takes place on a river. The contest- 
ants speed over a course which varies from 10 to 200 
kilometres. The winner is determined by the fastest time. 
Men, women, and children compete in separate events, 

Downriver racing was named after the rough, rapid 
water on which it takes place. Decked canoes or kayaks 
compete in these races. The winner is determined by 
the fastest time. There are two types of downriver rac- 
ing, wildwater and slalom. A wildwater race is based on 
the endurance, skill, and strength of the canoeists. A sla 
lom race features precise manoeuvring of canoes 
through a series of poles called gates, which hang over 
the water. 

Sprint racing, which is an event of the Summer 
Olympic Games, takes place on the smooth water of a 
lake or lagoon. One, two, or four racers paddle their ca: 
noes over a course of 500 to 10,000 metres. à 

Poling and sailing are special types of canoe racing. 
In poling, a canoeist propels the craft with a pole that 
measures from 3 to 4 metres long. Contestants manoet 
vre up and down stream and around floating markers 
called buoys. Races for sailing canoes are held in sev- 
eral classes of competition. 


History 


The canoe developed from the seagoing dugouts of 
the Carib Indians of the Caribbean Islands. These dug 
outs were made from large tree trunks, which had been 
shaped and then hollowed out. The word canoe comes 
from kanu, the Carib term for such a dugout. The early 
Indians of North America made canoes by fastening 
bark, mostly birchbark, to a wooden frame or by hollow- 
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i l 
Downriver water racing down rough rapids provides E 
lenging sport for experienced canoeists. This exciting for d skill 
canoeing requires a great deal of endurance, strength, am 


ing out tree trunks. These light, swift canoes were ideal 
for the continent's vast system of lakes, rivers, and 
streams. 

In 1673, Louis Joliet, a French-Canadian explorer, and 
Father Jacques Marquette, a French missionary, trav- 
elled the Mississippi River in birchbark canoes. 

See also Indian, American (Transportation); Olympic 
Games (table); Pirogue. 

Cañon. See Canyon. 
Canon is a musical composition in which two or more 
voices or instruments repeat a melody. One begins the 
melody and one or more others imitate it. The additional 
voices or instruments join in at slightly different times 
and thus overlap. Songs called rounds are the simplest 
kind of canon. The song “Three Blind Mice’ is a popular 
example. Rounds are called perpetual canons because 
they can go on indefinitely. A canon is a type of counter- 
point (see Counterpoint). It is one of the most difficult 
types of counterpoint to compose because the voice or 
ment can enter at any interval or on any rhythmic 
eat. 

The earliest known canons date from the 1200's. Jo- 
hann Sebastian Bach of Germany was perhaps the great- 
est composer of canons. Bach's finest canons appear in 
the Goldberg Variations (1742), Musical Offering (1747), 
and other collections. 

Canon. See Bible. 

Canonization is a proclamation in the Roman Catho- 
lic Church by which a person famous for holiness is un- 
derstood to be in heaven. That person is given the title 
of saint. Respect is shown for a saint through prayers, 
festivals, and art connected with the individual. The 
church encourages imitation of the saint's life. 

The church conducts a strict examination and inquiry 
into the person’s life and virtue before issuing the proc- 
lamation of canonization. The examination may require 
several miracles attributed to the person. The individual 
can then be proposed as an example of how to livea 
dedicated spiritual life. Only certain people are declared 
saints through canonization. However, the church does 
not imply that a deceased person is nota saint or in 
heaven if canonization has not occurred. 

In the early church, apostles and some martyrs were 
venerated (honoured) as saints by popular acclaim. By 
the 300s, other holy people in certain regions were con- 
sidered saints, often leading to their acceptance by the 
entire church. Gradually, the process became more for- 
mal. The first solemn canonization honoured Saint Ulric 
of Augsburg in 993. 

See also Saint; All Saints’ Day. 

Canova, Antonio (1757-1822), was one of the most fa- 
kous and influential European sculptors of the Napole- 
i period. Canova’s sculpture is usually called “neo- 
‘caer because it shows the strong influence of 

co sical Greek and Roman work. Many of his statues 
het the gods and heroes of ancient times. Even 

en portraying people of his own time, Canova usually 
Presented them as though they were ancient Romans. 
oes greatness lies in his ability to fill these forms 

otter time with a distinct grace and vitality. 
ones was born in Possagno in northern Italy and 
Aaah much of his life in Rome. But he was known and 

Mired all over Europe. Most of his statues are in Euro- 
Pean collections. 
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Canso, Strait of. See Cape Breton Island. 
Cantaloupe. See Muskmelon. 

Cantata is a form of dramatic vocal music. A cantata 
may be composed for a single solo voice or for several 
solo voices and a chorus. The texts may have either reli- 
gious or nonreligious themes. Accompaniment varies 
from full orchestra to a keyboard instrument with a 
stringed or wind instrument. A cantata has been com- 
pared to a short oratorio or to a brief opera without act- 
ing or scenery (see Oratorio). 

Cantatas originated in Italy during the early 1600's and 
served as the basis for the form in other countries. Ital- 
ian cantatas alternated two or three speechlike passages 
called recitatives with songlike solos called arias. A 
composition on a religious subject was called a cantata 
da chiesa (church cantata). A nonreligious cantata was 
called a cantata da camera (chamber cantata). 

The cantata in Germany took on a special religious 
character. Most were based on Biblical or other reli- 
gious texts and were widely used in the Lutheran 
church. During the early 1700s, the German composer : 
Johann Sebastian Bach wrote many cantatas. The more 
than 200 that survive rank among the masterpieces of 
the form. See Bach, Johann Sebastian. 

Canterbury (pop. 127,100) is a cathedral city and local 
government district in east Kent, England. The city lies 
across Watling Street, the old Roman road linking Dover 
and London, and on the River Stour. Canterbury Cathe- 
dral, the city's main attraction, is a huge Gothic structure 
begun in 1070. Outstanding features of the Cathedral in- 
clude the large crypt, built at ground level, and the chair 
of St. Augustine, where archbishops of Canterbury are 
enthroned. Canterbury Cathedral is the Mother Church 
of the Church of England. 

King’s School, Canterbury, England's oldest private 
school, is attached to the Cathedral. St. Augustine's 
Abbey dates from the same period as the Cathedral. St. 
Martin's Church, now in ruins, was mentioned by the 
historian Bede (673-735). Canterbury is also the home of 
the University of Kent. 

Trade and communications. Canterbury's historical 
and religious connections attract a steady flow of tour- 
ists. The city has a thriving shopping centre and weekly 
general and cattle markets. It is also the trading centre 
for an area that specializes in hop and fruit growing, 
horticulture, and gardening. Several light-engineering 
firms are located in Canterbury. Frequent electric trains 
connect Canterbury with London and the rest of the 
south coast. 

History. The name Canterbury is a corruption of a 
Saxon phrase meaning Kentishmen’s city. The Romans 
called it Durovernum. They fortified it in the A.D. 200s. 
In A.D. 597, St. Augustine travelled from Rome to Canter- 
bury and converted King Ethelbert to Christianity. The 
King encouraged and helped Augustine in his plans to 
build a cathedral and abbey at Canterbury. Augustine 
became the first Archbishop of Canterbury. In 1170, St. 
Thomas a Becket was murdered in the cathedral by four 
of King Henry II's knights. Becket’s followers erected a 
shrine to his memory in the cathedral. Pilgrimages to the 
Becket shrine were frequent. Geoffrey Chaucer's Canter- 
bury Tales were supposedly told by pilgrims. 

The Huguenots, French Protestant refugees who set- 
tled in Canterbury in the 1600's, brought new prosperity 
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with the products of their looms. When weaving de- 
clined, hop growing and the coming of the railways 
helped to revive the city's trade. 

Canterbury bell is a type of flowering plant with 
blue, pink, or white bell-shaped flowers. The plants 
grow as high as 90 centimetres. The flowers measure 5 
to 8 centimetres long and are widely spaced on a single, 
flowering stem. Canterbury bells have hairy, oval leaves. 
The leaves at the base of the plant grow up to 25 centi- 
metres long. The leaves on the flowering stem are 
shorter. 

Canterbury bells are b/ennia/s—that is, they live for 
two years and then die. They do not flower until the sec- 
ond summer. They grow wild in woods and stony 
places, and they are also grown in gardens. Canterbury 
bells are native to southern Europe. 

Scientific classification. The Canterbury bell belongs to the 
family Campanulaceae. It is Campanula medium. 

See also Campanula. 

Canterbury Tales is a group of stories by the English 
poet Geoffrey Chaucer. Scholars consider it the out- 
standing work in Middle English, the form of English 
used from about 1100 to about 1485. Chaucer worked 
on The Canterbury Tales from about 1386 until his death 
in 1400. He did not quite complete the work, but his 
plan is suggested in the general prologue. He gathered 
29 pilgrims at the Tabard Inn in Southwark, across the 
River Thames from London, for a pilgrimage to Canter- 
bury. Each pilgrim agreed to tell two tales on the way 
there and two tales returning. 

Chaucer wrote only 24 tales, and four of these are in- 
complete. The pilgrims approach Canterbury on the 
fourth day. There is no return journey. Many critics be- 
lieve this one-way pilgrimage actually represents Chau- 
cer's intended plan—a pilgrimage of human life that sug- 
gests the journey from earth to heaven. 

Chaucer introduced the pilgrims in the prologue. The 


Illustration from an English manuscript; the British Museum, London 
The Canterbury Tales is a collection of stories by the English 
author Geoffrey Chaucer. A group of pilgrims tell the stories as 
they travel from the Tabard Inn near London to a religious 
shrine in Canterbury. This illustration dates from the early 1400s, 
when the tales were first widely circulated. 


knight, the parson, and the ploughman are idealized 
portraits representing the medieval three estates—aris. 
tocracy, clergy, and workers. Other pilgrims are drawn 
mainly from the varied middle class of English society of 
the 1300's. Chaucer provided much detail about the 
characters’ appearance and private lives. Like their tell- 
ers, the tales display diverse subjects and styles. Most of 
the tales reflect the personalities of the pilgrims who tell 
them. For example, the nun tells a story about a saint. 
Some of the tales are arranged in groups and give dif- 
ferent viewpoints on a subject. Love, marriage, and do- 
mestic harmony are the most common themes in the 
tales. 

See also Chaucer, Geoffrey. 
Canticles. See Song of Solomon. 
Cantilever is a structural beam which is supported at 
one end and free at the other end. It is fastened at one 
end so that the beam will be supported even when it 
projects straight out into the air. A cantilever bridge has 
two towers on opposite sides of the river. Each tower 
supports beams that meet in the middle of the bridge. 
The two cantilevers do not get any of their ability to sup 
port loads from being joined together. If half the bridge 
were raised, the other half could carry as much weight 
as before. See also Bridge (Cantilever bridges). 
Canton. See Guangzhou. 
Canton is a political division in some countries of Eu- 
rope. The name comes from the Italian word contone, 
meaning a corner or angle. Each of the 23 states that 
make up the Swiss republic is known as a canton. The 
French canton is a division of the political unit known as 
an arrondissement, and is the seat of a justice of the 
peace. There are about 3,000 cantons in France. Each 
canton has an average of 12 smaller divisions, or com- 
munes. 
Canute (9947-1035), a Danish prince, also spelled Crut, 
became king of England in 1016. He completed the Dar- 
ish conquest of England that same year. Canute divided 
England into military districts ruled by earls. In 1019, he 
succeeded his brother as king of Denmark. He acquired 
Norway in 1028, thus uniting a great Scandinavian em- 
pire. 
In England, Canute ruled wisely and enjoyed the 
strong support of the church. His code of laws restore 
and enforced Anglo-Saxon customs. He was the first 
Norse ruler to be accepted as a civilized Christian king: 

See also England (The Anglo-Saxon period). 
Canvas is a strong, coarse cloth. The name comes from 
a Latin word meaning hemp, which was originally use 
to make canvas. Most canvas is made of cotton and is 
called duck. More expensive canvas fabrics are made 
from synthetic fibres. Artists paint oil pictures on cotton 
or linen canvas. Canvas is also used for clothing and te? 
nis shoes. Heavy grades of canvas are used for convey! 
belts, sails, tents, and awnings. 
Canvasback is a large duck that lives in North Amer 
ica. The duck is named after the male's greyish-white 
body, which resembles the colour of canvas. The male 
also has a reddish-brown head and neck and a black 
breast. The female is grey and brown. Canvasbacks h 
measure about 53 centimetres in length and weigh 1 el 
1.4 kilograms. They dive underwater to feed on wil ‘ r 
ery, small clams, and other plants and animals that v 
on the bottom of lakes and marshes. 


Canvasbacks breed in marshes on the Canadian prai- 
ries and in Alaska, U.S.A. The birds usually build nests in 
clumps of cattails or bulrushes. The female lays seven to 
nine greenish eggs. Another species of duck, called the 
redhead, often lays its eggs in nests built by the canvas- 
backs. 

Canvasbacks spend the winter in Chesapeake Bay, 
San Francisco Bay, and other areas on the Atlantic and 
Pacific coasts of the United States and Mexico. Many 
hunters prize the duck as a game bird. 

Scientific classification. The canvasback belongs to the 
family Anatidae. It is Aythya valisineria. 

See also Bird; Duck (Freshwater diving ducks). 
Canyon, also spelled cañon, is a deep valley with 
steep sides. A narrow canyon with nearly vertical walls 
or cliffs is called a gorge, ravine, or chasm. 

Most canyons have been formed by rivers or streams. 
One example is the Grand Canyon in Arizona, U.S.A. It 
was cut by the Colorado River over millions of years. 
Parts of it are more than 1.6 kilometres deep. Glaciers 
have also shaped canyons in mountainous regions. Such 
canyons usually have a U shape, whereas stream-cut 
canyons typically have a V shape. Narrow bays called 
fiords have formed on coastlines where the sea level 
has risen to flood glacial-cut canyons. 

Canyons may also form as a result of faulting (shifts in 
the earth’s crust), Faulting has created many of the large 
canyons on the ocean floor. 

See also Erosion; Grand Canyon National Park; Yel- 
lowstone National Park. 

Canzoniere. See Petrarch. 

Cap-Haïtien (pop. 64,406) is the second largest city of 
Haiti, It lies on the north coast, about 275 kilometres 
north of Port-au-Prince (see Haiti [map]). Many of the 
Crops of northern Haiti are shipped from this port. Chris- 
topher Columbus established a settlement near 
Cap-Haïtien in 1492. The ruins of Henri Christophe's Cita- 
del and his palace are nearby. Cap-Haitien was the capi- 
tal of Haiti until 1770. 

Capacitance is the property of an electric circuit or 
other system that determines the amount of electric 
charge it is able to store. A simple capacitor is a charge- 
Storage device that consists of two metal plates parallel 
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to and slightly apart from each other. Wires connect one 
plate to the positive terminal of a battery and the other 
plate to the negative terminal. As a result, the plates re- 
ceive equal but opposite charges. These charges create 
an electrostatic charge, which results from the attraction 
that the opposite electric charges have for each other. A 
capacitor with large plates and a small separation dis- 
tance stores a greater electrostatic charge and so has a 
larger capacitance than one with small plates and a 
large separation. 

Capacitance is determined by dividing the charge in 
one of the plates, measured in coulombs, by the voltage 
of the battery. If 1 volt charges each plate with 1 cou- 
lomb, the capacitance equals 1 farad, the basic unit used 
to measure capacitance. However, 1 farad is an enor- 
mous capacitance. Most capacitors used in electronic 
circuits have capacitances designated in microfarads 
(uF) or in picofarads (pF). A microfarad equals one- 
millionth of a farad, and a picofarad equals one- 
millionth of a microfarad. 

See also Capacitor. 

Capacitor is a device that stores electric energy in the 
form of an electric charge. Capacitors have many uses in 
electric and electronic circuits. For example, they can 
smooth the flow of an alternating current. They also can 
block the flow of a direct current. In combination with 
other devices, capacitors can be used to tune radios and 
television sets to different stations. The capacitors used 
in today's integrated electronic circuits are so tiny they 
can be seen only under a microscope. These circuits are 
used in calculators, digital watches, microcomputers, 
and many other kinds of devices. 

How a capacitor works. A capacitor consists of two 
metal plates with an insulating material called a dielec- 
tric between them. In most cases, wires connect the ca- 
pacitor to a source of electricity, such as a battery. When 
an electric charge flows through the wires from one 
plate of the capacitor to the other, both plates become 
charged—one with a positive charge and the other with 
a negative charge. The two plates then have a potential 
difference in energy, called a vo/tage, between them. 
The plates will release their charge if their wires are dis- 
connected from the source and touched together. 


Canyon walls of red sand- 
stone at Canyon de Chelly 
National Monument in Ari- 
zona, U.S.A, tower high above 
a valley. The ruins of a prehis- 
toric civilization are preserved 
within the national monu- 
ment. 


Some kinds of capacitors 


Parts of a capacitor 


The ability of a capacitor to store electric energy is 
called its capacitance. A capacitor with large plates and 
a thin dielectric has a higher capacitance than one with 
small plates and a thick dielectric. Capacitance also de- 
pends on how well the dielectric acts as an insulator 
(see Capacitance). 

Kinds of capacitors. Capacitors are made from 
many materials and in a variety of shapes and sizes. Ca- 
pacitors are classified by the insulating material they use 
as a dielectric. The materials commonly used include ce- 
ramics, glass, mica, plastics, and paper soaked in oil. For 
example, one type of capacitor consists of a thin layer of 
plastic sandwiched between two long strips of alumin- 
ium foil. The plastic is the dielectric. The plastic and foil 
are rolled up to save space. 

Some capacitors are designed for special purposes. 
Electrolytic capacitors are often used in industry, espe- 
cially by electricity generating companies. Between the 
plates of these capacitors is a sheet of thin paper that 
has been dipped in an electrolyte (solution that con- 
ducts electricity). The electrolyte causes a dielectric bar- 
rier to form on the surface of one of the plates. 

Oil capacitors are chiefly used in devices that require 
high voltage. They have mineral oil as the dielectric be- 
tween rows of plates. 

Tuning capacitors are used to tune radios and televi- 
sions to the desired station. A type of tuning capacitor 
found in radios uses air as a dielectric between two sets 
of plates. One set of plates can slide between the plates 
of the other set, changing the air space between the 
plates and thus the capacitance. 

See also Farad; Insulator, Electric; Leyden jar. 
Cape is a body of land that extends prominently into a 
lake, sea, or ocean. Capes often form at the tips of is- 
lands and continents and are also called headlands, 
promontories, or points. The water surrounding capes 
is often rough, making navigation difficult. 

Capes are formed in two chief ways—by erosion and 
by the build-up of deposits. In erosion, waves and cur- 
rents wash away parts of the coast. More resistant land, 
such as volcanic rock, remains and forms a cape. Cape 
Wrath, in northwestern Scotland, is an example of a 
cape formed in this way. 

Capes that are created by deposits form when cur- 
rents and waves dump sandy materials or gravel in 
coastal waters, or onto sandbars. These deposits eventu- 


A cape is land that projects into a body of water. Lighthouses 
are often built on capes. The cape shown above extends from 
the Oregon coast, U.S.A, into the North Pacific Ocean. 


ally form a body of land. Cape Canaveral in Florida, 
U.S.A, is an example of a cape created this way. 

Some capes, such as Cape Cod in Massachusetts, 
U.S.A, are shaped by both erosion and deposits. 
Cape Agulhas is the southernmost point of Africa. It 
is in Cape Province, South Africa. It lies about 150 kilo- 
metres east of the Cape of Good Hope, and about 50 
kilometres farther south. For location, see South Africa 
(terrain map). 

Cape Barren goose is a large, unusual Australian 
bird. Cape Barren geese are about 85 centimetres long 
and have wingspans of 1.7 metres. They have grey plum: 
age and black bills. They breed only on the islands of 
Bass Strait and the Recherche Archipelago, in Western 
Australia. They make their nests on the ground and line 
them with down feathers. They lay four to six eggs, 
which are thinly coated with lime. 


Scientific classification. Cape Barren geese belong t0 w 
family Anatidae. They make up the genus Cereopsis, species 
novae-hollandiae. 


, But 
A Cape Barren goose looks outwardly like a large goose 
its internal structure resembles that of a shelduck. 


Cape Breton Island is a large island off the Atlantic 
coast of Canada. It forms part of the province of Nova 
Scotia and covers 10,311 square kilometres. A saltwater 
lake called Bras d'Or Lake occupies about a sixth of the 
island. The lake is an arm of the Atlantic Ocean. 

Cape Breton Island has a rugged coastline with many 
inlets. A motorway called the Cabot Trail winds along 
the northern part of the island, skirting the scenic 
coastal fringe of Cape Breton Highlands National Park. A 
stone causeway built in 1955 provides a road and rail- 
way link between Cape Breton and mainland Nova Sco- 
tia. 

People. About three-fourths of Cape Breton Island's 
166,000 residents live in an urban area that stretches 
from Sydney to Glace Bay. Almost half of the island's 
population is of Scottish descent. There are also many 
ethnic minorities, including French-speaking Acadians 
and Native Americans. Sydney is the third largest city of 
Nova Scotia. Other major towns on the island include 
Glace Bay, New Waterford, North Sydney, and Sydney 
Mines. 

Industry. Rich coal fields beneath Cape Breton Island 
once made it the centre of coal and steel production in 
the four Atlantic Provinces—New Brunswick, Newfound- 
land, Nova Scotia, and Prince Edward Island. That indus- 
try declined sharply just after World War II (1939-1945). 
Chief sources of income today are pulp and paper man- 
ufacturing, fishing, tourism, and agriculture. Gypsum is 
also mined on the island. 

History. Basque fishermen from Europe visited Cape 
Breton Island in the early 1500s. The French took control 
of the island in the early 1600s. In 1763, Great Britain 
gained control of Cape Breton Island and made it part of 
its colony of Nova Scotia. The island became a separate 
British colony in 1784. In 1820, it reunited with Nova 
Scotia. Thousands of people, most from Scotland, set- 
tled on the island between the 1790s and the 1830s. The 
coal and steel industries began to thrive in the early 
1900s. During the 1970's, many new industries opened 
in the Sydney area. 

See also Nova Scotia. 
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Cape buffalo. See Buffalo (animal). 

Cape Canaveral, at one time called Cape Kennedy, is 
the site of the John F. Kennedy Space Center. It lies on 
the east-central coast of Florida, U.S.A., 16 kilometres 
north of Cocoa Beach. The centre includes the first 
tracking station in the Atlantic Missile Range, and the 
National Aeronautics and Space Administration (NASA) 
Launch Operations Centre. For a map of the cape, see 
Space travel (Launch operations). 

The missile range extends 14,000 kilometres across 
the South Atlantic, and includes tracking stations on Ju- 
piter, Grand Bahama, Eleuthera, San Salvador, Maya- 
guana, Grand Turk, St. Lucia, Fernando de Noronha, and 
Ascension islands, and in Mayagiiez, Puerto Rico, and 
the Dominican Republic. 

The United States began its large-scale space explora- 
tions at the cape in 1958, when the first U.S. satellite was 
launched. Alan B. Shepard, Jr., made the first U.S. subor- 
bital space flight from the cape in 1961. In 1962, John H. 
Glenn, Jr., the first American to orbit the earth, was 
launched from the cape. In 1969, Edwin E, Aldrin, Jr, Neil 
A. Armstrong, and Michael Collins rocketed from the 
cape to begin the journey that placed Armstrong and Al- 
drin on the surface of the moon. In 1981, the space shut- 
tle Columbia, the world's first reusable space transporta- 
tion system, was launched from the cape. It was piloted 
by Robert L. Crippen and John W. Young. 

The Air Force Missile Test Center operates the mis- 
sile range, which was established in 1949. Army and 
Navy ordnance units are also stationed at the cape. The 
entire area was called Cape Canaveral until President 
Lyndon B. Johnson renamed it Cape Kennedy in Novem- 
ber 1963, after the assassination of President John F. 
Kennedy. In 1973, the name of the area was changed 
back to Cape Canaveral. The change represented the 
preference of Floridians. However, the cape’s rocket 
complex continued to be known as the John F. Kennedy 
Space Center. 

Cape Cod isa hook-shaped peninsula on the coast of 
Massachusetts in the United States. Cape Cod Bay lies in 
the hooked arm of Cape Cod. The islands of Martha's 
Vineyard and Nantucket are located just south of the 
cape (see Massachusetts). The cape is about 105 kilome- 
tres long and from 1.6 to 32 kilometres wide. It has 
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a population of about 150,000. Cape Cod’s beaches and 
sailing opportunities, and the woodlands of Cape Cod 
National Seashore attract many tourists. 

The cape received its name because of the codfish 
caught off its shores. Cranberries are gathered in many 
marshes. The most important towns in Cape Cod are Hy- 
annis and Provincetown. A canal links Cape Cod Bay 
with Buzzards Bay, an inlet of Long Island Sound. It was 
begun in 1909 and started operating in 1914. The canal 
reduces the distance between New York City and Bos- 
ton by over 120 kilometres. 

Bartholomew Gosnold, an Englishman who sailed 
around Cape Cod in 1602, is usually credited as the first 
European to sight it. However, some historians believe 
that Basque and Norse fishermen visited the cape long 
before Gosnold’s voyage. Cape Cod was a centre of the 
whaling industry in the 1800s. 

Cape gooseberry is a plant cultivated for its round 
edible fruits. The fruits are green to orange-red when 
ripe, and about 2.5 centimetres in diameter. The ripe 
berries have a tart taste and smell like pineapple. The 
fruits are enclosed in a papery-orange capsule, similar 


The cape gooseberry has heart-shaped leaves. 


to a Chinese lantern. The plant grows about 1 metre 
high. Its leaves are heart-shaped and toothed around the 
edges. The fruits develop from yellow flowers. 

The plant originally grew in Peru, South America, but 
it has been cultivated in other countries for over two 
hundred years. It is grown on a large scale in South Af- 
rica, hence its common name. It is also grown in Aus- 
tralia, Kenya, Madagascar, and Southeast Asia. 

Scientific classification. The Cape gooseberry belongs to 
the potato family, Solanaceae. It is Physalis peruviana. 

Cape Hatteras is a scenic promontory at the south- 
eastern tip of Hatteras Island, which is part of the Outer 
Banks. It lies over 48 kilometres east of the North Caro- 
lina coast in the United States (see North Carolina). The 
nearby Diamond Shoals are dangerous for ships, and so 
the area was nicknamed Graveyard of the Atlantic. Light- 
houses and an offshore light station warn ships away. 
Cape Hatteras National Seashore is there. 

Cape Horn is the most southerly part of South Amer- 
ica. It lies at the southern tip of Horn Island in Chile. Wil- 


lem Schouten, a Dutch sailor, named it in 1616 after his 
native town of Hoorn. The cape runs far into the sea. It 
has steep sides which rise 150 to 180 metres in some 
places. Plant life is sparse on Cape Horn because of the 
cold climate. The region is so stormy that sailors have 
dreaded “rounding the Horn.” Many ships now avoid the 
horn by using the Panama Canal. 
Cape Kennedy. See Cape Canaveral. 

of Good Hope is a peninsula in South Africa. It 
lies about 160 kilometres northwest of Cape Agulhas, 
the southern tip of Africa. It extends southward from 
Table Mountain, which overlooks the city of Cape Town, 
South Africans call this peninsula Cape Peninsula, They 
call the peninsula's southern tip Cape Point. The penin- 
sula forms the west side of False Bay. The Cape of Good 
Hope is famous for its spectacular scenery and fine 
beaches. 

According to tradition, when the Portuguese explorer 
Bartolomeu Dias discovered the cape in 1488, he named 
it the Cape of Storms. But King John II of Portugal gave 
the cape its present name in the hope that a sea route to 
India had been found. In 1497, Vasco da Gama, another 
Portuguese explorer, proved this hope a fact when he 
sailed around the cape and on to Calicut (Kozhikode). 

See also Da Gama, Vasco; Dias, Bartolomeu. 


Cape Horn is the southern- 
most tip of South America. 
The cape lies at the southern 
end of Horn Island, which be- 
longs to Chile. 
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The Cape of Good Hope is a 
peninsula in South Africa. It 
lies south of Cape Town and 
northwest of Cape Agulhas, 
the southernmost tip of Africa. 
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South Africa’s Houses of Parliament are in the Gardens area 
of Cape Town, formerly the capital of Cape Province. 


Cape Province was a province of South Africa from 
1910 to 1994. The Cape Province covered the western 
and southern parts of South Africa and contained the 
homelands of Ciskei, most of Transkei, and the western 
part of Bophuthatswana (see South Africa, History of). 
The Atlantic Ocean lies to the west of the former prov- 
ince, and the Indian Ocean to the south and east. The 
major cities and towns are Cape Town, Kimberley, Port 
Elizabeth, and East London. 

In April 1994, nine new provinces replaced South Af- 
tica’s four provinces and ten homelands. The area cov- 
ered by the Cape Province, often called simply “the 
Cape,” was absorbed into the new provinces of Western 
Cape, Eastern Cape, Northern Cape, and North West. 

The Cape derived its name from Cabo Tormenso 
(Stormy Cape), a name given to the Cape peninsula by 
the Portuguese explorer Bartolomeu Dias in 1488. King 
John II of Portugal renamed it Cape of Good Hope. 

Land. The Cape has a contrasting variety of scenery, 
vegetation, and climate. The region's narrow coastal 
pan rises to the marginal lands, principally the semi- 

esert areas of the Little Karoo and Great Karoo (see 
Karoo). In the south and east, a series of cliffs called the 
Great Escarpment divides the marginal lands from South 
Africa's interior plateau. 

The Karoo and the interior have low, woody shrubs 
and succulent vegetation (see Succulents). Tall, ever- 
green hardwoods and tree ferns grow along the south- 
fale and eastern coasts. The eastern parts of the Cape 

ave typical veld grassland vegetation (see Veld). 
oo. Although much of the vast Cape region is 
The ae it has large areas of good agricultural land. 
ow pe is an important wine-producing area. Farmers 
cio grapes and a variety of other fruit. Other major 
a ps include wheat and cereals. Many farmers in the 
ore arid areas rear sheep. 
E ea transport is important to the region because of its 
ensive coastline and the strategic position of the 
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Diggers’ Monument, in the former Cape Province, commemo- 
rates the men who mined for diamonds in the 1870's and 1880. 


Cape in relation to world shipping. Table Bay, the port 

of Cape Town, handles more than 4 million metric tons 
of cargo a year. Fishing is centred on the major fishing 
ports, which include Port Nolloth, Saldanha Bay, Cape 

Town, and Mossel Bay. The west coast is famous for its 
crayfish and lobster. 

The Cape is rich in minerals, including diamonds, 
iron ore, copper, lead, silver, and zinc, There is a ura- 
nium mine at Beaufort West. Manufacturing in the re- 
gion includes the production of processed food, chemi- 
cals, machinery, metal goods, and motor vehicles. 

History. The earliest inhabitants of the Cape Province 
region were Khoisan hunter-gatherers. In the extreme 
east, Iron Age Bantu-speaking tribes, probably ances- 
tors of the Xhosa, had settled in the coastal grasslands 
by the 900s. 

European contact with the region began after the Por- 
tuguese explorer Bartolomeu Dias rounded the Cape in 
January 1488. During the 1500's, Portuguese, English, 
Dutch, and French ships called at various points along 
the Cape coast. In 1652 the Dutch East India Company 
established a refreshment station on the shores of Table 
Bay. It became a permanent settlement in 1657, when 
company servants started their own farms. 

The number of Boers (a Dutch term meaning farmer) 
increased steadily and by 1699 the colony spread over 
3,900 square kilometres. This expansion brought the 
Dutch into conflict with the Khoisan, whose society 
began to disintegrate as they lost cattle and land to the 
Dutch. Despite this, the Khoisan resisted the Boers (see 
Boers). 

Many Boers adopted the nomadic, pastoral ways of 
the Khoisan and became trekboers, moving from place 
to place with their farm animals. The boundaries of the 
settlement were moved ina vain attempt to contain 
them. By 1778 the eastern boundary had reached the 
Fish River. The northern boundary was set at present 
day Colesberg, and the Buffalo River became the west 
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ern boundary. In 1795, the British temporarily occupied 
the Cape. They returned it to the Dutch in 1803, but oc- 
cupied it again in 1806. British rule became permanent 
in 1814. 

At this stage, the colony's frontiers were still open 
and there was constant movement across them. In 1812, 
the new government closed the eastern frontier by driv- 
ing all the Xhosa over the Fish River and constructing a 
line of forts to prevent their reentry. Xhosa resistance 
continued into the 1870's but the balance of power had 
shifted in favour of the British. The boundary of the col- 
ony moved further eastward, reaching the Keiskamma 
River in 1846 and the Kei in 1866. After 1879 the Cape 
steadily gained control over the Transkei region as well. 

On the northern frontier, the British moved the 
boundary to the Orange River in 1854. With the annexa- 
tion to the Cape of the diamond fields of Griqualand 
West in 1880 and British Bechuanaland in 1895, Euro- 
pean territory expanded further still. In 1854, the Cape 
Colony gained representative government, which meant 
that local people could elect members of the govern- 
ment. In 1872, this was expanded to responsible govern- 
ment, which meant that the colony had the right to gov- 
ern itself in most matters. The vote was given to all adult 
males regardless of colour, provided they met a prop- 
erty qualification. Although the qualifications were 


Augrabies Falls are waterfalls of the Orange River in the north 
of the Cape Province area. 


Boschendal Manor House is a spacious, gabled farmhouse 
built in the elegant Cape Dutch style of the 1700's and early 
1800s. 


raised in 1892, the principle of giving adult male citizens 
a vote, regardless of colour, still remained. 

During the Anglo-Boer War of 1899-1902, most Afrika- 
ners in the Cape tried to remain neutral. The Cape 
joined the other colonies in the Union of South Africain 
1910. The Cape continued to give the vote to nonwhite 
citizens, which distinguished it from other provinces. lts 
capital, Cape Town, became the legislative capital of the 
Union. 

Voting rights for nonwhite citizens in the Cape be- 
came a political issue after the establishment of the 
Union of South Africa. In 1936, black voters lost their 
right to vote. This change allowed the government to 
separate black and white inhabitants in the Cape. The 
Coloured voters lost their voting right in 1956. 

In the 1960s and 1970s, more than 50,000 residents of 
Cape Town's District Six were forcibly removed to areas 
outside the city under apartheid (enforced racial separ 
tion). From the 1980s, housing shortages led to the 
growth of squatter settlements outside Cape Town as in 
creasing numbers of people arrived in search of work 
Many migrants came from the eastern Cape. 

In March 1994, parts of the Bophuthatswana home- 
land that lay within the Cape Province were the scene 0 
an important conflict. Bophuthatswana's president, 
Lucas Mangope, had tried to prevent his homeland from 
becoming part of the new, unified South African state 
created on April 27, 1994, the date of South Africa's first 
fully democratic general election. Homeland citizens 
staged strikes and riots in protest against Mangopes 
policies. In response, the president invited the extreme 
right-wing Afrikaner Volksfront into the homeland to 
help restore law and order. However, the Bophuthat- 
swana Defence Force quickly defeated the armed ex: 
tremists and Mangope was deposed. 

Related articles in World Book include: 


Anglo-Boer Wars Karoo 
Apartheid Khoisan 

Cape of Good Hope North West 
Cape Town Northern Cape 
East London Rhodes, Cecil 
Eastern Cape Veld 

Fynbos Western Cape 
Kalahari Xhosa 


Cape Town (pop. 854,616; met. area pop. 1,869,143) is 
the legislative capital of South Africa. Parliament meets 
in Cape Town. South Africa's administrative capital is 
Pretoria and its judicial capital is Bloemfontein. 

Cape Town is also the capital of the Western Cape 
province. It is often called “the mother city” because it 
was the first place in South Africa to be settled by Euro- 
peans. Cape Town is one of the most beautiful cities in 
the world. It lies at the foot of Table Mountain on Afri- 
ca's southwest tip. Its location, between the Atlantic and 
Indian oceans, means that it is close to one of the 
world’s main shipping routes. For location, see South 
Africa (political map). 


City 

Part of the city’s attraction lies in its setting, which is 
dominated by Table Mountain. The greater Cape Town 
area consists of the city, the Atlantic coast suburbs, the 
False Bay area, and the suburban areas. The whole re- 
gion is generally known as the Cape Peninsula. 

The city covers an area of 30,330 hectares. It stretches 
from Bloubergstrand in the north, to Kraaifontein in the 
east, and to Cape Point in the south. Robben Island lies 
off Table Bay. The sea temperature of the cold Atlantic 
seaboard in the west is generally about 5° C cooler than 
False Bay in the east. 

Much land has been reclaimed from the sea. The city 
itself is wedged between Table Mountain and the har- 
bour, and consists of a mixture of modern skyscrapers 
and old historic buildings. The Atlantic seaboard has 
some of the world’s finest scenery and beaches. Chap- 
man’s Peak Drive is a favourite vantage point. Simons- 
town, Fish Hoek, and Muizenberg lie on the False Bay 
coast. 

To the east of the Cape Peninsula, lie the Boland 
towns of Stellenbosch, Paarl, and Franschoek, all noted 
for wine and fruit. North of the peninsula is the Swart- 
land, centred on Malmesbury, which produces wheat 
and other grain. 

Places of interest. Cape Town's botanical gardens 
were originally laid out in 1652. The Castle, built be- 
tween 1666 and 1679, is South Africa's oldest surviving 
building, Groot Constantia was built in 1685 on Gover- 
nor Simon van der Stel’s farm. Today, it is the oldest 
homestead in South Africa, and the farm is the country's 
oldest vineyard, The Malay Quarter occupies the Bo- 
kaap area on the slopes of Devil's Peak. The Rhodes Me- 
morial, also on the slopes of Devil's Peak, was built in 
1912 to honour Cecil Rhodes, the prime minister of the 
Cape Province. Groote Schuur Hospital is where Christi- 
aan Barnard performed the world’s first human heart 
transplant operation in 1967. 

_The people of Cape Town reflect the rich and varied 
history of the city. People of mixed ethnic origin, known 
as “Coloureds,” make up slightly more than half the city's 
Population. Some are Cape Malays, whose ancestors in- 
cluded slaves brought from Southeast Asia in the 1600s. 
Many Coloured people live in Mitchell's Plain, a huge 
residential area settled in 1974. More than 50,000 lived 
District Six’ until it was demolished under apartheid 
arcod racial separation) in the 1960's and 1970s. 

i Out 28 per cent of Cape Town's population are peo- 
z e of European descent. Their ancestors came mainly 
rom France, Germany, the Netherlands, Scandinavia, 


Cape Town 139 


Cape Town City Hall houses the offices and meeting rooms of 
the City Council, which administers the city. 


and the United Kingdom. A growing percentage of the 
population is made up of black Africans of the Xhosa 
group, from the Eastern Cape province. Some people of 
Indian ancestry also live in the city. 

Cape Town's architecture, food, dress, and religion 
reflect the city’s rich mixture of cultural, ethnic, national, 
and social backgrounds. Christianity, Hinduism, Islam, 
and Judaism are the main religions, English and Afri- 
kaans are the dominant languages. Liberal and progres- 
sive ideas flourish in Cape Town, and many of its people 
opposed apartheid. 

Education and culture. The South African College, 
the oldest surviving school in South Africa, opened in 
Cape Town in 1829. The University of Cape Town grew 
out of this school, becoming an independent university 
in 1918. It is located on Rhodes’ Groote Schuur Estate 
and is the oldest university in the Southern Hemisphere. 

In 1658, the first school in Cape Town was opened for 
the children of slaves. In 1663, a school opened for the 
children of settlers. Today, Cape Town has many pri- 
mary and secondary schools. But many children who 
live in squatter settlements near the city do not receive a 
formal education. 

Cape Town's cultural life reflects its history and varied 
population. It has more than 50 libraries and a number 
of museums and art galleries. The Nico Malan Theatre 
complex and Baxter Theatre produce opera, ballet, 
music, and drama. There are several street markets, in- 
cluding Greenmarket Square and the Grand Parade. 

Government. Cape Town is the legislative capital of 
the Republic of South Africa. Cape Town became the 
seat of the Union Parliament in 1910. The Houses of Par- 
liament, built in 1885, house the country’s 400-seat Na- 
tional Assembly. The state president's office is in De 
Tuyn Huys, close to the Houses of Parliament. The Cape 
Town City Council is responsible for the administration 


of the city. 
Economy. Cape Town is South Africa's second larg- 
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est port in area, after Durban. Because of its strategic 
position on world trade routes, it was for hundreds of 
years the gateway to southern Africa. The harbour offers 
a safe anchorage and fresh supplies for visiting ships. It 
also offers a wide range of facilities, including dry 
docks, fuel, loading, cooling, and salvage operations. 
Plans are under way to redevelop the older dock areas 
and reincorporate them into the city. Goods loaded at 
Cape Town include asbestos, copper, fish, fruit, lob- 
sters, peanuts, wine, and wool. Goods unloaded include 
vehicle parts, machinery, manufactured products, and 
rice. The port can also accommodate supertankers that 
are too large to pass through the Suez Canal. 

Cape Town has a mixed economy. It was originally 
based on agriculture, but that industry has now been 
relegated to the surrounding countryside. Today's in- 
dustries include chemicals, clothing, explosives, food 
processing, fruit canning, furniture, leather, motor vehi- 
cle assembly, petroleum, and printing. The tourist indus- 
try is increasing. Many people work in service industries 
and in various government departments. 

Electrical power and water are plentiful. Koeberg, 
South Africa's only nuclear power station, lies northwest 
of Cape Town. Air links are served by Cape Town's D. F. 
Malan international airport. The luxurious Blue Train 
travels between Cape Town, Johannesburg, and Preto- 
ria. 

Land. Cape Town enjoys a Mediterranean climate, 
with warm, dry summers and cool, wet winters. But it 
also frequently suffers from a southeast wind nick- 
named the Cape Doctor. Generally the Cape Doctor is 
cold. Hot, dry winds, known as berg winds, also occur. 

The main rivers in the Cape Town area have stretches 
made into canals. These rivers are the Black, the Diep, 
and the Liesbeeck. 

More than 2,600 species of plants grow in the area, 
but most of the native African plants and animals have 
unfortunately disappeared. The Table Mountain area is 


Sea Point, a suburb of Cape Town, lies beneath a peaked ridge 
called Lion's Head. Beyond, on the left, stands Table Mountain. 


now a nature reserve. There are other protected areas, 
such as Newlands and Tokai forest regions. The Cape of 
Good Hope Nature Reserve lies at the southern tip of 
the peninsula. 


History 


Geologists believe that the Cape Town region is six or 
seven million years old. At the time the region was 
formed, masses of sand, silt, and mud on the ocean 
floor were forced upward above the level of the sea. 
These formations were eventually worn away to form 
the sandstone and granite mountains that dominate 
Cape Town today. 

Historians believe that Early Stone Age cave dwellers 
lived in the Cape Town region about 150,000 years ago, 
These were followed, about 75,000 years later, by Mid- 
dle Stone Age inhabitants. 

The San people lived in the Cape Town area from 
about 28,000 years ago. Archaeologists believe that the 
remains of the famous “Fish Hoek Man” are 15,000 years 
old. The Khoikhoin people, whom Europeans encoun- 
tered when they first arrived at the Cape, have been liv- 
ing in the area around Cape Town for 2,000 years (see 
Khoisan). 

The Portuguese explorer Bartolomeu Dias, who sailed 
round the Cape of Good Hope in 1488, may have named 
it Cabo Tormentoso (Cape of Storms). King John of Por- 
tugal is said to have renamed it Cabo da Boa Esperança 
(Cape of Good Hope), because he hoped it lay on the 
way to the riches of Asia. In 1503, Antonia da Saldanha, 
another Portuguese explorer, visited the area and called 
it Agoada da Saldanha (Watering Place of Saldanha). In 
1580, an English explorer, Sir Francis Drake, reached the 
region. A Dutch navigator, van Spilbergen, named the 
area Table Bay in 1603, after naming its flat-topped hill 
Table Mountain. 

Cape Town was founded by Jan van Riebeeck, a 
Dutch pioneer, who arrived in April 1652 to set up are 
freshment station for the Dutch East India Company: 
Cape Town is still called The Tavern of the Seas. By 
1657, the first farmers had settled along the banks of the 
Liesbeeck River. In 1658, 400 slaves arrived from West 
Africa. More slaves were brought in from Indonesia. Hu 
guenots (French Protestant refugees) gave Cape Towna 
French flavour after they settled there in 1688. 

From 1795 to 1803, the British occupied Cape Town. 
The town was briefly returned to the Batavian Republic 
from 1803 to 1806, after which the British reoccupied it 
In 1814, the Dutch ceded the Cape to Britain. In 1839, 
Cape Town was declared a municipality, and in 1872, 
Cape Colony received responsible government. This 
meant that the locally elected government could make h 
decisions on most matters without consulting the Britis 
government. 
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Cape Verde is an African country that consists of 10 
main islands and 5 tiny islands. It lies in the Atlantic 
Ocean, about 650 kilometres west of Dakar, Senegal. 

Cape Verde has a total land area of 4,033 square kilo- 
metres. São Tiago, the largest island, covers 992 square 
kilometres. Santo Antão is the second largest island, fol- 
lowed by Boa Vista, Fogo, São Nicolau, Maio, São Vi- 
cente, Sal, Brava, and Santa Luzia. Santa Luzia and the 
five islets are uninhabited. 

Praia, the capital and largest city of Cape Verde, is on 
Sao Tiago. It has a population of about 49,000 and is a 
Seaport and trading centre. Portugal ruled the islands 
from the 1460's until they gained independence in 1975. 

Government. Cape Verde is a republic. The people 
elect a 79-member legislature called the People’s As- 
sembly, which selects a prime minister. The prime min- 
ister is head of the government and appoints a cabinet 
of 10 Ministers, upon the approval of the assembly. The 
President is chief of state and is elected by the people. 
Assembly members, the prime minister, and the presi- 
dent all serve 5-year terms. Cape Verde has two major 
Political parties, the Movement for Democracy (MPD) 
Re the African Party for the Independence of Cape 

erde (PAICV, the initials of the party's name in Portu- 
puare, Until 1981, the party was called the African Party 
PAI the Independence of Guinea and Cape Verde, or 
son It had ties with the PAIGC of Guinea-Bissau, an 
rican mainland nation southeast of Cape Verde. 
R People. For Cape Verde's total population, see the 
‘acts in brief table with this article. About 70 per cent of 
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Cape Verde's people have mixed African and Portu- 
guese ancestry. Most of the rest of the people are of Af- 
rican descent. 

Cape Verde has an extremely low standard of living 
because many of its people cannot find work. The coun- 
trys chief industries, farming and fishing, provide work- 
ers with only a bare income. Famines have occurred fre- 
quently through the years, and many of the people are 
undernourished, Since the mid-1900s, hundreds of 
thousands of Cape Verdeans have emigrated to Brazil, 
Portugal, the United States, and other countries. 

Most Cape Verdeans speak a Creole dialect based on 
old Portuguese and African languages. Many people are 
Roman Catholics, but others practise animism, the belief 
that everything in nature has a soul. 

Cape Verde has about 500 primary schools and sev- 
eral secondary schools and technical schools. About 63 
per cent of all Cape Verdeans 14 years of age or older 
can read and write. 

Land and climate. The islands of Cape Verde were 
formed by volcanic eruptions that occurred from 24 
million to 65 million years ago. The only remaining ac- 
tive volcano is on Fogo Island. Most of the islands have 
rugged, mountainous land, with tall cliffs along the 
coastlines. Cape Verde has a warm, dry climate, with av- 
erage annual temperatures that range from 20 to 25 °C. 
A continual shortage of rain makes most of the land too 
dry to support plant life. 

Economy of Cape Verde is underdeveloped. Agricul- 
ture is the country’s major industry, but most of the land 
is too dry to farm. Since the late 1960's, drought has 
caused about a 90 per cent drop in agricultural produc- 
tion and the deaths of most of the country's livestock. 
Cape Verde's chief crops include coffee beans, sugar 
cane, bananas, beans, maize, and tomatoes. 

During the mid-1900s, Cape Verde worked to de- 
velop its fishing industry. Lobsters and tuna are the main 
catches. The countrys mining industry produces salt 
and pozzuolana, a volcanic rock used by the cement in- 
dustry. Both these products are exported. 

Before Cape Verde became independent in 1975, it 
relied almost entirely on Portugal for economic support. 
Since then, it has received food aid from the United Na- 
tions and financial aid from various countries. 

Cape Verde has three radio stations and two newspa- 
pers. The islands have about 1,500 kilometres of roads. 
There are no railways. Boats operate among the islands 
infrequently. Sal Island has an airport, and several other 
islands have landing strips. 


Facts in brief about Cape Verde 


|: Praia. 

Total land area: 4,033 km?. Coastline—966 km. 

Elevation: Highest—Pico, 2,829 m. Lowest—sea level. 

Population: Estimated 1996 population—430,000; density, 104 
people per km?; distribution, 68 per cent rural, 32 per cent 
urban. 1980 census—289,027. Estimated 2001 population— 
490,000. 

Chief products: Bananas, salt, sugar cane. 

Flag: The flag has five horizontal stripes of blue, white, red, 
white, and blue. A ring of 10 yellow, five-pointed stars over- 
laps all five stripes. It is set toward the lower left part of the 
flag. See Flag (picture: Flags of Africa). 

Money: Currency unit—Cape Verde escudo. One escudo=100 
centavos. 
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Mindelo, Cape Verde's second largest city, lies on the island 
of Sao Vicente. Volcanic ash covers most of the country’s rug- 
ged, mountainous land, making it difficult to grow crops. 


History. Portuguese explorers discovered the islands 
of Cape Verde in about 1460. The islands were uninhab- 
ited at the time, and the Portuguese began to settle 
there about two years later. They planted cotton, fruit 
trees, and sugar cane and captured people from the Af- 
rican mainland to work the land as slaves. 

Slave trading became Cape Verde's most important 
commercial activity during the 1500's and 1600s, and the 
islands prospered. Slaves learned how to work on plan- 
tations there before being shipped elsewhere. The slave 
trade declined in the late 1600s, and the prosperity 
ended. Economic conditions improved slightly in the 
mid-1800's, when Mindelo became an important refuel- 
ling port for ships crossing the Atlantic. 

Portugal ruled Cape Verde and what is now Guinea- 
Bissau under one government until 1879, when each be- 
came a separate Portuguese colony. Cape Verde be- 
came a Portuguese overseas province in 1951, and its 
people assumed a greater role in the government. The 
PAIGC (now called the PAICV) fought to overthrow Por- 
tuguese rule from the mid-1950's until 1975, when Cape 
Verde became independent. Guinea-Bissau had won in- 
dependence in 1974. During the 1970's, the two nations 
held discussions about uniting under one government. 
In the early 1980's, disagreements between the two 
countries ended the discussions. 

The PAICV ruled Cape Verde continuously until the 
first presidential elections were held on Feb. 17, 1991. 
The PAICV, led by President Aristides Maria Pereira, was 
defeated. Antonio Mascarenhas, a former supreme 
court judge and member of the MPD, won 73.5 per cent 
of the votes. 

Cape weed is a plant that was introduced from South 
Africa to Australia in the early 1800s. It was naturalized 


in Western Australia in 1833. It is now common on good 
pastureland and cultivated paddocks over a large area 
in New South Wales, Victoria, and Tasmania. 

Cape weed is a small plant with leaves that are green 
above and cottony-white beneath. It produces masses of 
attractive lemon-yellow, daisylike flowerheads with dark 
centres. It is useful in supplying pollen for bees, butit 
grows and spreads so rapidly that it can smother and kill 
crops over large areas. It can be killed by spraying with 
a special weed killer while it is young. This spray does 
not affect grasses. 

Scientific classification. Cape weed belongs to the daisy 
family, Compositae (Asteraceae). It is Arctotheca calendula. 
Cape York Peninsula is the northern tip of Queens- 
land, Australia. It stretches about 800 kilometres north 
from Cairns and covers about 230,000 square kilome- 
tres. A projection of the eastern highlands extends along 
the eastern coast. A low, flat plain extends to the Gulf of 
Carpentaria on the western side. Farmers in the south- 
ern area raise sheep and beef cattle. One of the worlds 
largest deposits of bauxite is at Weipa on the western 
side of the peninsula. 

See also Queensland (map). 

Čapek, Karel (1890-1938), a Czech playwright and nov 
elist, became famous for introducing the word robot 
into the modern vocabulary. In his play R.U.R. (1921), 
Capek criticized scientific progress and social conform- 
ity by creating a race of mechanical men who take over 
the world. He called them robots; a variation of a Czech 
word for s/aves. 4 

Čapek's play The Insect Comedy (1922) is a fantasy in 
which he presents insect behaviour as a satire of human 
society. In The Makropoulos Secret (1922), a woman 
who can live forever finds life unbearably boring. 
Capek’s best-known novel is The War of the Newts 
(1936). He wrote many of his works with his brother 
Josef, though Karel is often given sole credit. Karel was 
born in Bohemia. 

See also Science fiction (The 1900s). 5 
Capella is the brightest star in the constellation Auriga 
and the sixth brightest in the heavens, excluding the sun. 
Capella is actually a binary star; in which two stars re- 
volve around each other. One revolution of these stars 
takes 105 days. Capella is approximately 46 light-years 
away from Earth. Capella, which is Latin for /ittle she- d 
goat, sometimes represents the goat that suckled the in 
fant Zeus (Jupiter). 

Caper is a flower bud used in a meat or fish sauce: The 
unopened buds are pickled in salt and vinegar to ma e 
the sauce. The buds come from a low, trailing shrub 
called the caper bush which grows in the United King 
dom, the Mediterranean countries, and North Amer 
The caper plant blooms early in summer. It has pink 
white flowers with long stamen tassels and four petals 

Scientific classification. The caper bush belongs to the (s 
caper family, Capparidaceae. It is classified as Capparis spino: 
Capet, Hugh. See Hugh Capet. ine ot 
Capetian dynasty is the name given to a long line 
kings that ruled France from 987 to 1328. Between 98 
and 1316, son followed father without a break in the L 
royal succession. A surprising number of the Capetial 
kings had very long reigns. Several of them, notably e 
Philip Il (Augustus), Louis IX (St. Louis), and Philip IV 
Fair), were men of considerable administrative ability: 


Hugh Capet, the first of the line, ruled only a small terri- 
tory around Paris and was surrounded by feudal lords 
much more powerful than he. Later Capetians enlarged 
the royal holdings, increased the powers of the rulers, 
and gave France a strong centralized government. 

After the Capetian dynasty, France was ruled by two 
branches of the Capetian family—the Valois family and 
the Bourbon family. Valois kings ruled France from 1328 
to 1589. Bourbons ruled from 1589 to 1792, and again 
from 1814 to 1848. 

See also Hugh Capet; Louis (IX); Philip (II; IV) of 
France. 

Capildeo, Rudranath (1920-1970), was a Trinidadian 
mathematician, barrister, and politician. As leader of the 
opposition, he was part of a delegation to London which 
resulted in the independence of Trinidad and Tobago. 
The country became independent on Aug. 31, 1962. 

Rudranath Capildeo was born in Trinidad. His grand- 
father had immigrated from India as an indentured (con- 
tract) labourer. He received his early education in Trini- 
dad, In 1938, he won a scholarship to London University 
to study mathematics. At the end of World War Il (1939- 
1945), Capildeo returned to Trinidad and worked briefly 
as a school teacher. In 1947, he returned to London to 
pursue an academic career. Capildeo earned a doctor- 
ate and lectured at London University. Later, he studied 
law and qualified as a barrister in 1956. Capildeo re- 
turned to Trinidad where he took up the post of princi- 
pal of Trinidad Polytechnic. 

In 1961, he was selected to lead the Democratic La- 
bour Party, the main opposition political party in Trini- 
dad and Tobago. He won a seat in parliament. Despite 
poor health and continued absence from Trinidad, he 
continued to lead the party during the 1960s. The Dem- 
ocratic Labour party was defeated at the 1961 and 1966 
elections. In 1969, opponents within the party removed 
Capildeo from the leadership. 

Capillarity is the tendency of liquids to move into 
hairlike passageways. These hairlike passageways, 
called capillaries, occur in porous materials. A paper 
towel, for example, contains millions of capillaries be- 


The caper bush produces pinkish-white flowers. 
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How capillarity works. Glass tubes of different widths are 
placed in a bowl of water, /eft, and of mercury, right. Water rises 
in the tubes, and rises highest in the narrowest tube. The water 
is pulled up because its molecules are more attracted to the 
walls of the tube than to each other. But mercury molecules are 
more attracted to each other than to the walls of the tubes, and 
so the level of the mercury in the tubes drops. 


tween its fibres. The passageways absorb water by cap- 
illarity. 

Capillarity depends on surface tension—that is, the at- 
traction of the molecules at the liquid’s surface to each 
other (see Surface tension). A liquid will be drawn into a 
capillary if the molecules at the liquid’s surface are more 
strongly attracted to the capillary walls than they are to 
each other. A liquid can also be repelled (pushed away) 
by capillarity. If the molecules at the liquid’s surface are 
more strongly attracted to one another than to the capil- 
lary walls, the liquid will be repelled by the capillary. 

The narrower the capillary, the greater is its ability to 
absorb or repel a liquid. The most effective capillaries 
are visible only with a microscope and are irregular in 
their shape and size. 

Capillarity has many benefits. It allows water to move 
through soil to the roots of plants and even to reach the 
top of trees. The capillarity of clothing keeps people 
comfortable by absorbing moisture. Advances in the de- 
sign of capillaries have improved many products, espe- 
cially those made from synthetic materials. Capillaries in 
rainwear repel water yet let in air for greater comfort. 
Capillary is the smallest blood vessel in the body. It 
can be seen only under the microscope. Most capil- 
laries are so small that only one blood cell can pass 
through them at a time. Capillaries connect the smallest 
arteries with the smallest veins. They make up a network 
of blood vessels throughout the body. The largest capil- 
laries are in the bone marrow and skin, The smallest are 
in the brain and lining of the intestine. 

Capillaries have thin walls. Foods which are carried in 
the blood stream are able to pass through their walls 
into the tissues. Waste materials from the tissues also 
pass into the blood stream through capillary walls. In 
the capillaries of the lungs, oxygen goes through the 
walls into the blood and carbon dioxide goes out. Other 
waste products pass through tiny capillary walls into the 
kidneys, intestine, and skin. 

See also Blood (pictures); Circulatory system; Vein. 
Capital. See Column. 

Capital is an economic term for wealth, other than 
land, that is used to produce more wealth. People’s in- 
vested savings are capital, because they produce more 
wealth through the interest or dividends that they earn. 
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Land and other natural resources are not considered 
capital, because people did not produce them. Most as- 
sets used by a business represent capital, because they 
are used to produce earnings. Such items as personal 
food, furniture, and clothing are considered wealth but 
not capital. These items do not produce added wealth. 
There are two types of business capital, fixed and work- 
ing. 

Fixed capital includes industrial or commercial 
buildings, machinery, equipment, and other facilities 
used to produce goods and services. By producing 
goods and services, these fixed-capital items create new 
wealth. Items of fixed capital must be replaced from 
time to time, when they wear out or become outdated. 
The owner of a fixed-capital item tries to estimate the 
economic life of such an item when acquiring it. Guided 
by this estimate, the owner can set aside enough money 
to replace the item when it becomes useless. 

Working or circulating capital consists of cash, 
stock, and accounts receivable (money owed to the 
business). These items usually do not produce wealth 
themselves, but they make it possible for fixed capital to 
do so. Businesses must have cash to pay for labour and 
other expenses, They need stocks of raw materials, sup- 
plies, work in production, and finished products. Busi- 
nesses usually keep accounts receivable so that custom- 
ers can purchase goods and services and pay later. 

Total capital. The extent of a company’s ownership 
of capital is usually expressed in terms of money. For ex- 
ample, a Japanese company may have been capitalized 
at 10 million yen. This means that investors have in- 
vested 10 million yen in the company. This money has 
been used to buy fixed and working capital goods and 
other items. Money invested in businesses or available 
for investment is often called capital funds. 

Related articles in World Book include: 


Bank Economics Industry (Capital) 
Business Industrial Revolution Interest 
Capitalism (The role of capital) 


Capital gains tax is a tax on financial gains from the 
sale of property. Property that may be taxed in this way 
includes houses, land, shares, bonds, and other capital 
assets. 

In many countries, capital gains are treated in the 
same way as other income. Gains are sometimes divided 
into short-term and long-term gains. Short-term gains 
are taxed as ordinary income and long-term gains are 
subject to a capital gains tax. 

In India and Portugal, gains on the sale of a main resi- 
dence are not taxed if the money is used to buy a new 
main residence. In Hong Kong, Singapore, and New 
Zealand there is no capital gains tax. Instead, gains may 
be taxed as trading income. In the United Kingdom, tax 
is payable on a wide range of gains from the disposal of 
assets. Exclusions from UK capital gains tax include 
gains under a certain amount, private homes, and motor 
cars. Losses are allowed against gains in the same year. 
Capital punishment is punishment by death. Since 
the early 1800's, most executions have resulted from 
convictions for murder. The death penalty has also been 
imposed for such serious crimes as armed robbery, kid- 
napping, rape, and treason. 

Many people oppose the death penalty, chiefly be- 
cause they consider it cruel. They also point out the risk 


of putting to death a person who is wrongly convicted, 
Other people favour the death penalty because they be- 
lieve it prevents crime. Criminologists have never estab- 
lished a direct relationship between the death penalty 
and the murder rate. Studies have shown no unusual in- 
crease in murders when capital punishment is abol- 
ished. 

Most European countries, Australia, Canada, New 
Zealand, and most Latin American countries repealed 
the death penalty in the 1900's. Several Asian and Mid- 
dle Eastern countries, including Malaysia and India, stil 
retain capital punishment. In Australia, Queensland was 
the first state to abolish the death penalty, in 1922. The 
last hanging took place there in 1913. New South Wales 
followed in 1955. But no hanging had taken place since 
1939. Tasmania abolished capital punishment in 1968, No 
one had been hanged in that state since 1946. The last 
hangings in both Western Australia and South Australia 
took place in 1964. 

The Australian federal government, which adminis- 
ters the Australian Capital Territory and the Northern 
Territory, abolished capital punishment in 1973. The last 
hanging to take place in the Northern Territory was in 
1952. None has ever taken place in the Australian Capital 
Territory. Victoria abolished capital punishment in 1975, 
South Australia abolished it in 1976. Western Australia 
abolished capital punishment in 1984. 

The last person hanged in Australia was Ronald Jo- 
seph Ryan. He was executed at Pentridge in Victoria in 
1967. Ryan was alleged to have shot and killed a warden 
during a prison escape. The hanging aroused great pub- 
lic controversy. 

In New Zealand, capital punishment was abolished in 
1961. The last hanging there took place in 1957. i 

Capital punishment was widely used during the Mid- 
dle Ages, especially for crimes against the state and 
church. In the 1700's, England had more than 200 capital 
offences. Most were abolished in the 1800s. Great Brit- 
ain abolished capital punishment for murder on an eX: 
perimental basis in 1965 and permanently abolished itin 
1969. It still exists for treason and certain forms of piracy 

Over thirty states in the United States of America l 
retained capital punishment in the late 1980s. It is main 
imposed for murder but also other crimes, such as hi- 
jacking, kidnapping, or armed robbery where death re 
sults. The laws of several states specify the circum- 
stances under which a judge or jury may impose the 
death penalty, In 1972 the Supreme Court banned the 
death penalty, as it was then imposed, as unconstitt 4 
tional. However, it left open the possibility that it mig 
be constitutional if imposed uniformly for certain 
crimes. It was reapproved in 1976 after convictions for 
murder under new laws in Florida, Georgia, and Texas. 

Capital punishment was normally carried out by ie 
hanging in the United Kingdom, Australia, and New i 
land. In the United States it is carried out by electrocl” 
tion, gassing, shooting, or injection of a drug, dee 
ing on the state. Other methods in the past include 
guillotine and the garrotte. 

Related articles in World Book include: k 
Drowning Garrote Guillotine 
Electrocution Gas chamber Hanging i 
Capitalism is the political economic system based 0 
private property and private profit. In this system!" 


viduals and companies own and direct most of the re- 
sources used to produce goods and services. Such re- 
sources include land and other natural resources, la- 
bour, and capital. Capital includes factories, equipment, 
and money used in business activities. The term capital- 
ism comes from capital. 

Capitalism stresses private economic choices. People 
are free to decide how they will earn and spend their in- 
come. Companies may choose which goods and serv- 
ices to produce and how much to charge for them. They 
also compete with one another to sell products. Major 
economies which are based on capitalism include the 
United States, Australia, the UK, France, Canada, Ger- 
many, Hong Kong, and Japan. 

The government controls some aspects of the econ- 
omy in every nation. But capitalism's emphasis on pri- 
vate economic decisions makes it different from the two 
other major economic systems—Communism and mixed 
economies. In a Communist or centrally planned econ- 
omy, the government owns or controls most of the re- 
sources used in production and develops national plans 
for their use, In a mixed economy, the government does 
some economic planning and controls some industries, 
but it also allows some individual choice. 

Capitalism is sometimes called free enterprise or 
modified free enterprise because it permits people to 
engage in economic activities largely free from govern- 
ment control. Other names for capitalism include free 
market system, entrepreneurial system, and laissez faire. 


How capitalism works 


A number of factors influence economic decisions 
under capitalism. The most important factors are (1) indi- 
viduals, (2) businesses, (3) the market, (4) income, and (5) 
the government. 

Individuals influence the economy as consumers, 
workers, and investors, For example, if consumers show 
by their purchases that they prefer small cars to large 
cars, dealers will order more small cars and fewer large 
Ones. Manufacturers, in turn, will step up production of 
small cars and cut production of large cars. 

As workers, individuals may decide which jobs to 
Prepare for and where to try to find a job. As investors, 
they decide how much of their income to save and how 
to invest their savings. Private investors provide much of 
the money that businesses need to grow. 

Businesses decide what to produce and where to 
Conduct their activities. They also buy the necessary 
equipment and hire workers. Businesses try to influence 
what consumers buy through advertising and by creat- 
ing new and improved products. 

The driving force of a capitalist economy is the desire 
for profits. Profits are a firm's earnings after it has paid 
all its expenses. The desire for profits, called the profit 
motive, ensures that companies produce the goods and 
services that consumers are willing and able to buy. To 
Succeed, businesses must sell enough of their products 
ata price high enough to yield a profit. A firm may lose 
Money instead of earn a profit if sales fall too low or 
Costs run too high. The profit motive also encourages 

rms to operate efficiently. By saving time, energy, and 
Materials, a firm can cut its production costs. Lower pro- 
uction costs can lead to greater sales and profits. 

Business plays a large role in determining how fast a 
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capitalist economy grows. An economy grows when it 
increases its production of goods and services. Growth 
requires investment in buildings, equipment, and other 
resources used to increase production. In a capitalist na- 
tion, businesses decide for themselves when and how 
much to invest for this purpose. 

The market is a term used by economists for places 
and situations in which people buy and sell goods and 
services. In a capitalist economy and in black markets 
which often exist where an economy is tightly con- 
trolled by government, the prices of goods and services 
are determined mainly by such market conditions as 
supply and demand and competition. 

Supply is the amount of a good or service offered for 
sale. Demand is the amount that people are willing and 
able to buy. Prices tend to change when supply and de- 
mand are unequal. Generally, the market forces prices 
to fall when supply exceeds demand and to rise when 
demand exceeds supply. See Supply and demand. 

Competition exists when many producers try to sell 
the same kinds of products to the same buyers. Capital- 
ist economies depend on competition to discourage 
companies from charging unreasonable prices. A firm 
that charges lower prices or improves the quality of its 
products can take buyers away from its competitors. 

Without competition, a monopoly or cartel may de- 
velop. A firm has a monopoly when it supplies the total 
output in a market. A monopoly can limit output and 
raise prices because it has no fear of competition. A car- 
tel is a group of companies that band together to con- 
trol output and raise prices. Many countries have laws 
that prohibit monopolies and cartels. 

Despite antimonopoly laws, giant corporations form 
near monopolies in some industries. Such firms can 
temporarily afford to reduce prices and accept losses. 
Smaller firms that cannot afford losses cannot compete. 
See also Monopoly and competition. 

Income in a capitalist economy depends chiefly on 
the supply of and demand for skills that society values 
most. People who have skills that are in scarce supply 
and worth a lot in the market can attract high incomes. 
For example, professional footballers often attract huge 
salaries. Their managers, on the other hand, earn com- 
paratively little because their contribution to the team’s 
earnings are not seen to be very great. 

Competition among employers for workers and 
among workers for jobs also helps set wage rates. Busi- 
nesses need to pay wages high enough to attract the 
workers that they need. When jobs are scarce, however, 
workers may accept lower wages than they would when 
jobs are plentiful. 

Trade unions and the government also influence 
wages in many capitalist countries. Unions bargain with 
employers to establish wage scales and working condi- 
tions acceptable to their members. Some governments 
have established minimum wages for workers. Govern- 
ment agencies also enforce safety standards. 

The government in a capitalist nation allows individ- 
uals to use their property largely as they wish and to 
work where they please. The government generally per- 
mits companies to set wages for their workers and 
prices for their products. 

The government also performs a number of impor- 
tant economic functions. For example, it issues money, 
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supervises public utilities, and enforces business con- 
tracts, Laws protect competition and forbid unfair busi- 
ness practices. Government agencies regulate standards 
of service in such industries as airlines, pharmacies, and 
radio and television broadcasting. The government also 
finances a wide variety of programmes and may regu- 
late the flow of credit and money in the country. In addi- 
tion, the government can use its powers to fight such 
problems as inflation and unemployment. 


Problems of capitalism 


Capitalism allows much personal freedom and pro- 
vides a high standard of living for many people. But cap- 
italism also creates problems. These problems include 
(1) economic instability, (2) inequalities in the distribu- 
tion of wealth, and (3) neglect of the public interest. 
Such problems also exist in other economic systems but 
usually receive more publicity in a capitalist country. 

Economic instability. Capitalist economies experi- 
ence ups and downs. Sometimes they grow rapidly and 
produce widespread prosperity. But economic expan- 
sion sometimes leads to inflation and causes money to 
lose value. Capitalist nations also have suffered a num- 
ber of severe business slumps, leading to high unem- 
ployment. Economists and political leaders disagree on 
what causes swings in business activity and on how to 
control them. Thus, capitalist countries often face either 
high inflation or rising joblessness. 

Inequalities in the distribution of wealth. Some 
people in capitalist countries can afford many luxuries. 
But others lack adequate food, housing, and other ne- 
cessities. This unequal distribution of wealth results 
largely from capitalism's emphasis on individual eco- 
nomic freedom. To a great extent, people are free to 
enjoy—or suffer from—the results of their economic de- 
cisions. Such decisions are influenced by ability, ambi- 
tion, and willingness to take risks. But racial and sexual 
discrimination and differences in education and inher- 
ited wealth also contribute to inequalities in income dis- 
tribution. 

Some government welfare programmes aid the poor 
in capitalist nations. But many needy people rely on help 
from relatives and private charities. 

Neglect of the public interest. Most companies in a 
capitalist economy try to earn as much profit as they can. 
But sometimes government actions are necessary to en- 
sure that the profit motive works in the public interest. 
For example, low-cost housing, community health facili- 
ties, and other public services usually become profit- 
able only with government financial support. Also, with- 
out government regulations, many industries might 
pollute the air, water, or soil, rather than introduce ex- 
pensive pollution controls. 


How other systems differ from capitalism 


There are three main types of economic systems 
today—capitalism, Communism, and the mixed econ- 
omy. All economies are mixed to a greater or lesser de- 
gree because each has some government control and 
some private choice. But capitalism relies more on pri- 
vate decisions and less on government planning than 
the other two systems do. 

In a traditional Communist economy, the govern- 
ment controls nearly all the resources used in produc- 


tion. For example, the government owns most of the in- 
dustries, land, and natural resources. It controls trade 
and operates the major communication and transporta- 
tion systems. Individuals and businesses make few 
major economic decisions. Instead, government plan- 
ners usually decide which goods and services and how 
much of them should be produced. Shortages and sur- 
pluses may occur because supply and demand have lit 
tle influence on their decisions. The government plan- 
ners also typically establish wage and price scales and 
determine the desired rate of economic growth. 

In the late 1900's, Communists lost control of the gov- 
ernments of many Eastern European nations and the So- 
viet Union. In 1991, the Soviet Union broke up intoa 
number of independent states. The Eastern European 
countries and the states that had been part of the Soviet 
Union began to move much closer to a free-market sys- 
tem. China's government relaxed its control of business 
activity and prices. 

Ina mixed economy, the government might own 
such important industries as coal mines, railways, steel 
mills, and oil wells and refineries. But it allows private 
firms to own most other industries. 

Most nations of the world have mixed economies and 
many of them are democracies. In these nations, the 
people can vote to increase or reduce government con- 
trol over the economy. The economic system of such 
countries with mixed economies is often called demo- 
cratic socialism. Other countries with mixed economies 
are dictatorships. 


History of capitalism 


From the 1400's to the 1700's, the major European 
trading nations used an economic system known as 
mercantilism. Under this system, governments regulated 
their economic affairs to ensure that exports exceede 
imports. They placed high tariffs on imported goods to 
make them cost more at home, and gave financial aid to 
local farms and industries so they could lower the 
prices of their exports. Nations enriched their treasuries 
by selling more goods than they bought. 

The development of capitalism. During the mid- 
1700s, a group of French economists known as physio- 
crats urged governments to stop interfering in foreign 
trade. Their policy, called /aissez faire, demanded an 
end to tariffs and other trade restrictions. 

The Scottish economist Adam Smith also argued that 
a nation could increase its wealth most rapidly by allow 
ing free trade. He believed that people who followed 
their economic best interests would automatically actin 
the economic best interest of society. In his book The 
Wealth of Nations (1776), Smith described how laissez 
faire should work. His ideas first became influential dur 
ing the early 1800's. During that period, the British gov” 
ernment began to remove its mercantilist controls an 
to develop the first capitalist economy. Capitalism soon 
spread to other major trading nations. 

Changing attitudes toward capitalism began? 
develop in the 1800's, when new technology in indus 
alized nations helped create many new products. Thei 
creased production brought prosperity to many bust 
nesses. But unfavourable situations also develope 
There were recessions and many workers earned lo 
wages in poor working conditions. 


Asa result of these developments, the German social 
philosopher Karl Marx claimed that laissez-faire capital- 
ism would be destroyed. He predicted that owners of 
businesses would become wealthier while their work- 
ers grew poorer. Finally, the workers would overthrow 
the capitalist system. Marx was wrong in predicting that 
workers in capitalist economies would not share in ris- 
ing standards of living. However, his ideas influenced 
the revolutions that led to the introduction of Commu- 
nism in Russia in 1917 and in China in 1949. 

Capitalism faced its most serious challenge during 
the Great Depression, a worldwide business slump that 
began in 1929. During the 1930's, many banks, factories, 
and shops closed. Millions of people lost their jobs, 
homes, and savings. Many also lost faith in capitalism, 
and political leaders sought new economic theories. As 
aresult, the British economist John Maynard Keynes 
gained notice. In his book General Theory of Employ- 
ment, Interest, and Money (1936), Keynes rejected the 
capitalists’ belief that government should keep out of 
economic affairs. He said a country's level of economic 
activity depends on the total spending of consumers, 
business, and government. Keynes urged increased gov- 
ernment spending to fight the depression. 

The Great Depression lasted until the early 1940s, 
when huge amounts of government military spending 
for World War II finally stimulated the world economy. 
Many capitalist governments continued to move away 
from laissez-faire policies after the war ended. Until the 
mid-1970s, they greatly increased their spending and 
control of their economies. On the other hand, govern- 
ment leaders in some capitalist countries have tried in 
recent years to reduce government involvement in their 
economies. Many formerly Communist governments 
have also begun to rely increasingly on market forces to 
distribute goods and services in their countries. 

See also Economics 
Capone, Al (1899-1947), was one of the most famous 
and powerful gangsters in United States history. During 
the 1920s, he built a criminal empire in Chicago that be- 
came the model for present-day organized-crime opera- 
tions, Capone was known as Scarface Al because his left 
cheek once had been slashed in a fight. In spite of his 
reputation, Capone was treated as a celebrity. He was 
often seen riding in an armoured limousine to theatres 
and sports arenas, where he entertained guests in pri- 
vate boxes, 

Alphonse Capone was born in Brooklyn, New York 
City, to poor Italian immigrants. The original family 
name was sometimes 
Spelled Caponi. In 1919, 
Capone went to Chicago to 
work for a racketeer. A se- 
ries of gangland shootings 
Soon left the violent and 
clever Capone in control of 
Much of the city's large- 
scale criminal activities. His 
gang dominated liquor, 
gambling; and prostitution 
‘ackets. It fought off rival 
bee with submachine 
Juns, and gave corrupt po- 
lice and politicians babes 
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Capone gunmen were blamed for the murder of 
seven members of the Bugs Moran gang in the St Val- 
entine’s Day Massacre of 1929, but this charge was 
never proved. In 1931, a federal jury convicted Capone 
of income tax evasion. After almost eight years in prison, 
he retired to his mansion near Miami, Florida, U.S.A. Ca- 
pone died there in 1947 from complications due to 
syphilis. 

Capote, Truman (1924-1984), was an American au- 
thor known for his distinctive, polished style. He was 
also a leading celebrity of his day, and his friendships 
with rich and famous people were widely reported. His 
best-known work is /n Cold Blood (1966). It combines 
facts with fiction to tell 
about two drifters who 
murder a Kansas farm fam- 
ily. 

Capote was born in New 
Orleans, Louisiana, U.S.A. 
Many of his works have 
Southern settings. Other 
Voices, Other Rooms (1948) 
tells of a boy's bittersweet 
upbringing in the rural 
South. A Tree of Night, and 
Other Stories (1949) and 
the novel The Grass Harp 
(1951) present eccentric 
characters and unusual sit- 
uations. Capote wrote the short novel Breakfast at Tiffa- 
ny (1958) about a light-hearted playgirl in New York 
City. He wrote the book and lyrics for House of Flowers 
(1954), a musical set in the West Indies. An unfinished 
novel, Answered Prayers, was published in 1986, after 
his death. 

Capote wrote much nonfiction. The Muses Are Heard 
(1956) describes his trip to the Soviet Union with the cast 
of the opera Porgy and Bess. Music for Chameleons 
(1980) mixes fiction, reporting, and memoirs. 

Capra, Frank (1897-1991), was an American film direc- 
tor, He became noted for his mildly satirical comedy- 
dramas dealing with a ‘little man” standing up against 
corruption in society. These films include Mr. Deeds 
Goes to Town (1936), You Cant Take It with You (1938), 
Mr. Smith Goes to Washington (1939), and Meet John 
Doe (1941). Capra won Academy Awards for his direc- 
tion of Mr. Deeds Goes to Town, You Can't Take It with 
You, and It Happened One Night (1934). His other films 
include That Certain Thing (1928), Platinum Blonde 
(1931), Lost Horizon (1937), 
It's a Wonderful Life (1946), 
State of the Union (1948), 
and Pocketful of Miracles 
(1961). During World War II 
(1939-1945), Capra pro- 
duced the Why We Fight 
series of films for the 
United States Army. 

Capra was born in Pa- 
lermo, Sicily, and moved to 
the United States at the age 
of six. He studied chemical 
engineering in California 
before entering the film in- 
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dustry in 1922. Capra directed several of comedian 
Harry Langdon’s silent films, including The Strong Man 
(1926) and Long Pants (1927). His autobiography, The 
Name Above the Title, was published in 1971. 

Capri (pop. 12,400) is an Italian island in the Bay of Na- 
ples. Its climate and scenery attract thousands of visitors 
each year. The Blue Grotto is a wave-cut cave that is 
filled with a sapphire-blue light when the sun shines 
through its waters. For the location of Capri, see Italy 
(physical map). 

The island covers about 10 square kilometres. Mount 
Solaro (589 metres) is the highest point. The capital, also 
named Capri, lies in the eastern part of the island. The 
town of Anacapri, in the western portion, is 225 metres 
above sea level. Products of Capri include wine, olive 
oil, and fruits. 

In Greek mythology, Capri was the home of the lovely 
maidens called the Sirens, whose music enchanted 
Odysseus (Ulysses in Latin) and his sailors. The Roman 
emperors Augustus and Tiberius built splendid vil/as 
(mansions) on Capri. 

Capricorn, the Sea-Goat, is a faint constellation in the 
Southern Hemisphere which contains no significantly 
bright stars. It is the tenth sign of the zodiac, and is rep- 
resented by a mythological creature with the body of a 
goat and the tail of a fish. There is no deeply distinctive 
pattern in the configuration of the stars in this constella- 
tion, but the group is not hard to identify. The two stars 
at the head of the goat are both double stars. They each 
have an orbiting companion star. The brightest stars in 
the constellation are Deneb al Giedi and Dabin. Deneb 
forms a wide optical double. The most important nebu- 
lar object within the constellation is the globular cluster 
M30. The Sun passes through the boundaries of Capri- 
corn from late January to mid February. 

See also Astrology; Horoscope; Zodiac. 


Capricorn is a group of stars that forms the tenth sign of the 
Zodiac. This illustration is from Uranographia by John Bevis. It 
was published in about 1760, 


Capricorn, Tropic of. See Tropic of Capricorn. 
Capsicum is the name of a group of small, shrubby 
plants that grow in tropical America. They have long, 
pointed leaves and bear wheel-shaped flowers that have 
five petals. Most fruits of capsicum plants are known as 
peppers and are used as food. 


Cayenne, or red pepper, is made from the dried fruits 
of two kinds of capsicum plants. These plants can be 
grown in colder climates. Cayenne has a strong, burning 
taste. Other capsicum fruits are used in making sauces 
and mixed pickles. 

A Hungarian seasoning called paprika is made from 
other kinds of capsicum fruits that taste milder. A few 
types of capsicum fruits are used in various forms to 
treat such ailments as neuralgia, rheumatism, and sore 
throat. 

Scientific classification. Capsicum plants are in the night- 
shade family, Solanaceae. Cayenne is Capsicum frutescens. 

See also Cayenne pepper; Nightshade; Paprika; Pep- 
per. 


The capsicum plant produces fruit known as peppers. 


Capsule. See Space travel (table: Space travel terms; 
pictures). 

Captain Cook. See Cook, James. t 
Captain Cook's Cottage is in the Fitzroy Gardens in 
Melbourne, Australia. The parents of the explorer James 
Cook lived in the cottage at Great Ayton in Yorkshire, 
England. But Cook himself probably never lived there. 
The date over the doorway suggests that the cottage 
was built or rebuilt in 1755, 14 years after Cook had le 
Great Ayton. 

Sir Russell Grimwade, a Melbourne businessman, 
bought the cottage in 1933. The cottage was dismantle! 
and shipped to Melbourne. 
Captain Jack (1837-1873) 
was a leader of the Modoc 
Indians of North America 
who fought the United 
States Army during the 
Modoc War (1872-1873). 

The tribe lived in the 
Lost River Valley, on the 
California-Oregon border. 
In 1864, the government 
moved the tribe to the Kla- 
math reservation in Ore- 
gon. They could not sup- 


port themselves there. Captain Jack led part of his tribe 
back to the Lost River Valley in 1872. 

Fighting broke out when the Army tried to force the 
Modocs to return to the reservation. The Indians fled to 
an area near Tule Lake in California. At a peace council, 
Captain Jack killed General E. R. S. Canby when the gen- 
eral said he could not withdraw his troops from the 
area. Captain Jack fled, but the Army captured and 
hanged him. 3 

Captain Jack was born near what is now Tulelake, Cal- 
ifornia, U.S.A. His Indian name was Kintpuash. 

Captain Kidd. See Kidd, William. 

Capuchin, also called sapajou, is a type of monkey 
that lives in Central and South America. Some zoologists 
consider capuchins the most intelligent New World 
monkeys. Capuchins have a dark patch of hair on top of 
their head that resembles a capuche (monk's hood). 

There are four species of capuchins, all of which have 
white or beige hair on their face. Three species also 
have white or beige hair on their chest and upper arms, 
and black or brown body hair elsewhere. The fourth 
species has brown or black body hair, and tufts of black 
hair on the top of the head, A capuchin measures about 


The capuchin lives in Central and South America. 


45 centimetres long, not including the tail, which is also 
about 45 centimetres long. The animal weighs about 2.2 
kilograms, 
f Capuchins live in tropical forests from Honduras to 
araguay. They spend most of their time in the trees but 
a Come to the ground during the day. Capuchins eat 
ruits, seeds, insects, and occasionally small backboned 
animals, such as lizards and young squirrels. 

Capuchins live in groups of 5 to 30 or more monkeys. 
an group has about the same number of young and 
HK with two or three times as many adult females as 
= ult males. A female capuchin gives birth about six 
ee after mating. She has one baby every one or two 
ve Young capuchins form social ties with one an- 

er while playing. The adults, especially the females, 
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spend much time grooming one another's fur. Capu- 
chins enjoy this type of physical contact, and it helps to 
preserve social ties among the adult members of the 
group. 

Scientific classification. Capuchins are genus Cebus of the 
New World monkey family, Cebidae. The tufted species is C 
apella. The untufted species are C capucinus, C albifrons, and 
C nigrivittatus, 


See also Monkey. 

Capuchins are members of the Order of Friars Minor 

pr chal a Roman Catholic religious order. They form 
independent branch of the Franciscans (see Francis- 

cans), The Capuchins get their name from the capuche, 

along pointed hood that they wear. 

There are more than 11,000 Capuchin friars world- 
wide. The Capuchin ministry includes teaching, preach- 
ing, and social work. 

Friar Matteo da Bascio, an Italian monk, founded the 
Capuchin order in 1525 to follow more closely the ideas 
of poverty and simplicity taught by Saint Francis of As- 
sisi. From its beginning, the order especially served the 
poor, though its preaching played a major role in the 
Roman Catholic renewal movement called the Counter 
Reformation. 

See also Friar. 

Capybara is the largest of all rodents. It grows up to 
1.2 metres long and may weigh over 45 kilograms. It 
lives in eastern Panama and in South America east of the 
Andes. 

The capybara looks like a small pig or a large guinea 
pig. Its thick body is covered with coarse hair that is red- 
dish-brown or grey on its upper parts and yellowish- 
brown on its under parts. The animal has a large head 
with a blunt, square muzzle, and a short tail. The capy- 
bara’s hind legs are somewhat longer than its front legs. 
It has webbed toes and is able to swim well, It grazes 
near lakes and rivers, and plunges into the water at any 
sign of danger. Some people call the capybara a water 
pig or water hog. 

Capybaras are a favourite food of jaguars, alligators, 
and human beings. 


Scientific classification. The capybara is in the capybara 
family, Hydrochoeridae. It is Hydrochoerus hydrochaeris. 


the world’s largest rodent, lives in Central and 
South America. It may weigh over 45 kilograms. 
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Cars have made remote mountain resorts easily accessible for 
many people. This crowded car park is at a ski resort in the 
mountains of northern Italy. 


Car 


Car. The story of the car is one of the most important 
and exciting chapters in the history of transport. World- 
wide, there are more than 400 million passenger cars 
and over 100 million light trucks such as vans and pick- 
ups. Millions of people use their cars to help them earn 
a living or to travel for pleasure. People in the United 
States often refer to cars as automobiles. \n Britain and 
many other countries, they are sometimes called motor- 
cars. 

Most of the world’s cars are in the United States, Can- 
ada, Japan, and Western Europe. Ways of life have 
changed greatly in all those countries because of the 
car. Farm families no longer live lonely lives. In most 
countries, their cars put them within easy reach of cities 
and towns. Increased mobility for all types of people has 
led to greater enjoyment of leisure time. The develop- 
ment of the car has meant that city dwellers can travel 
into the country for a relaxing break, and people can 
visit relatives living in remote or distant areas. 

The wide use of the car has brought about many fea- 
tures of life today. Many of these features are associated 


Traffic jams are common to every large city. This one is in 


Guangzhou, the largest city in southern Ghina. 
UA 


Specially built trucks transport new cars from factories to 
ports or dealers. The double-decked transporters, above, can 
carry several cars at the same time. 


with the United States, the country in which widespread 
use of the car first developed. They include out-of-town 
shopping centres, motels, and several kinds of drive-ins: 
including restaurants, banks, and cinemas. Huge roads 
and motorways, built mainly for cars, are found in many 
countries. 

Before people had cars to drive, they generally a 
walked or rode bicycles when travelling short distanci A 
Most long-distance travel was by railway, tram, or je, 
kind of horse-drawn carriage. In fact, the early cars Wi 
sometimes called “horseless carriages.” it 

The origin of the car can be traced to Europe. Buti 
became a major form of transportation first in the 4 
United States. Most European cars were built by han@ 
and were expensive. Only rich people could afford 
them. In the early 1900s, Ransom E. Olds, Henry Ford; 
and other pioneers began mass-producing cars. Age 
though some people disliked the “horseless carrie 
many welcomed the introduction of the new machine 
because it would replace horse-drawn carriages. n 
sightly horse droppings would no longer litter the E 
streets, creating a terrible stench and attracting dise 


bearing flies. No longer would people be burdene 


Industrial robots are used to manufacture cars in this factory 
at Dagenham, England. 


peal car shows that display the latest international models 
‘aw large crowds in cities throughout the world. 


pe need to keep horses or be limited to travelling short 
stances. 
poy the United States has about 130 million cars, 
re. an any other country. In the U.S.A., Australia, 
ae re and western Germany there is approximately 
Merce pee people The United Kingdom has 
ec 
very four. y ar for every three and Japan one tor 
por man etura is one of the world’s major indus- 
inant ucing more than 30 million cars each year. 
Gite a he United States together produce about half 
in eat s output. Other important car manufactur- 
Australi oe include Germany, France, Italy, and Spain. 
laysia See e Czech Republic, India, South Korea, Ma- 
frites Sweden, and the United Kingdom also have 
‘or industries. 

eM ave developing nations want to set up car indus- 
range Biba because it generates and supports a wide 
ithe Sar; ia kre and stimulates economic growth. 

Ped ustry is an important customer of other in- 
in rates as steel. Millions of people are employed 
Sita sses connected with cars, such as showrooms, 

ges, and petrol stations. 
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In the remote Australian outback motoring requires rugged 
vehicles such as this four-wheel-drive car. 


The car has brought much employment, and intro- 
duced many benefits in everyday life, But it has also 
brought many problems. Traffic congestion, especially 
in major cities, has reduced the benefits from car own- 
ership and has brought problems of noise and pollution. 
Countries without a car industry have economic prob- 
lems resulting from the high cost of car imports. Car ac- 
cidents have now become a major cause of death or in- 
jury throughout the world. 

Problems of car use have been addressed in a num- 
ber of ways in recent years. Pollution has been reduced 
in many places by laws regulating car design. Engineers 
have found ways of building safer roads, and car manu- 
facturers have improved car safety features. Laws in 
many countries have forced drivers to use car safety fea- 
tures such as seat belts. 

The importance of cars 

The development of cars has had an enormous effect 

on people's way of life throughout much of the world. 


Probably no other invention, discovery, or technological 
advance has created greater or more rapid changes in 


society. 
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Impact on society. The car has given many people 
freedom of movement. It enables them to decide where 
they want to go and when. The car influences where 
people live and work and how they spend their leisure 
time. The striking changes in people's lives created by 
the car began in the United States and have since 
spread across much of the globe, especially in industri- 
alized countries. But in developing nations, the car is in- 
creasingly reshaping patterns of living. 

When the first cars were produced, only the well- 
to-do could afford them. Soon, however, prices de- 
clined as production increased in response to the grow- 
ing demand. The lower prices put the car within reach 
of more and more people. Well-off urban residents 
found car ownership cheaper than keeping a horse and 
carriage. The growth in car ownership led to the build- 
ing of more and better roads, which further increased 
travel. 

Although cars were first bought mainly by affluent 
city dwellers, it was country people who became the 
first large-scale group of car owners. During the late 
1890s, a majority of people in America, Australia, and 
much of Europe lived in rural areas. Many were farmers 
or residents of small towns that served farmers. In the 
early 1900's, those people became the first mass group 
of car buyers. Cars and trucks enabled farmers to sell 
their goods faster and farther away, and to travel more 
often and in greater comfort than ever before. 

Before the development of cars, urban workers 
walked, cycled, or rode on railway trains or horse- 
drawn vehicles to their jobs. But as roads improved and 
car ownership expanded during the 1920s, people in- 
creasingly moved to the suburbs because of the free- 
dom provided by car ownership. By the mid-1950's, even 
factories had begun to relocate in the suburbs. 

Economic impact. Such industrialized nations as the 
United States, Japan, Germany, France, Britain, and Italy 
depend on car production to provide jobs for millions 
of workers. But even in industrialized nations with little 
or no car production—for example, Norway and New 
Zealand—the widespread use of cars has become vital 
to the economy. Filling stations, motels, restaurants, and 
other businesses that serve car travellers are of major 
importance to the economic well-being of all industrial- 


Cars give holidaymakers the freedom to travel to places near 
and far from their homes. The car provides a means of travel 
that is comfortable, convenient, and affordable. 


Motor vehicles produced in Australia include those made at 
the Mitsubishi plant in Adelaide. Car manufacture is one of Ade- 
laide's main industries. 


ized countries and increasingly of developing ones. In 
addition, many developing nations have begun making 
motor vehicles or parts to stimulate industry and to pro- 
vide the vehicles needed for growth. For example, China 
has promoted broad-based car manufacturing, and the 
Philippines has expanded parts production for export to 
car manufacturers in other countries. For more inform 
tion on the car's economic impact, see the section The 
car industry. j 

Problems of safety. Each year, motor vehicle acci 
dents kill an estimated 300,000 people throughout the 
world. A high proportion of those people are young 
people. In fact, more Americans from 5 to 32 years ol 
die as a result of traffic accidents than of any other 
cause. Young people also have the highest accident rate 
of all drivers. 

Drivers are the chief factor in vehicle safety because 
they are responsible for about two-thirds of all acci- 


on. In many 
new cals 


Heavy car traffic contributes greatly to air polluti 
countries, governments limit the amount of pollution 
may produce. 


dents. They cause accidents by speeding, driving in the 
wrong lane, making improper turns, and breaking other 
rules of safe driving. Many traffic deaths involve 

drunken drivers. Alcohol slows a driver's reflexes, re- 
duces alertness and concentration, impairs vision, and 
clouds judgment. The growing use of illegal drugs by 
drivers is also a serious safety problem. 

The car itself has become safer over the years be- 
cause of advances in its design and manufacture, Car 
manufacturers must meet strict government standards 
designed to prevent accidents and to protect drivers 
and passengers. The standards to prevent accidents in- 
volve such things as the installation of government- 
specified lights, reflectors, brakes, tyres, windows, 
windscreen wipers, and dashboard controls. Standards 
to protect car occupants include the installation of auto- 
matic seat belts or airbags, head restraints, and bumper 
systems. Seat belts are probably the main safety equip- 
ment. A driver must not assume that a car's engine, 
brakes, lights, and steering system always operate prop- 
erly. All equipment should be tested frequently. 

Modern roadbuilding techniques have increasingly 
lowered the risk of car accidents. To build safe roads, 
engineers consider such factors as road foundations 
and surfaces, lighting, safety barriers, and grading. They 
carefully plan bypasses, road junctions, slip roads lead- 
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ing onto major motorways, traffic signals, and the num- 
ber of lanes. 

Environmental impact. As cars burn petrol, they re- 
lease hydrocarbons, carbon monoxide, and nitrogen ox- 
ides into the air and so pollute it. Air pollution endan- 
gers people's health and damages crops and livestock. 
Cars produce terrible pollution in many of the world’s 
big cities. Especially severe pollution occurs in such cit- 
ies as Los Angeles, Mexico City, Tokyo, and Madrid, 
where the streets and roads are choked with traffic. 

In many countries, steps have been taken to control 
air pollution caused by cars as well as by other sources. 
Agencies that enforce these regulations set emission 
standards that limit the amount of pollution new cars 
may produce. 

Car manufacturers have made great progress in re- 
ducing the emission of major pollutants by meeting the 
increasingly strict environmental standards. For exam- 
ple, since the 1960s the emission of hydrocarbons and 
carbon monoxide by American-built cars has been re- 
duced by 96 per cent and nitrogen oxides by 76 per 
cent. The reduction has been achieved largely with the 
installation of a catalytic converter in the exhaust system 
of cars. The device changes carbon monoxide and hy- 
drocarbons into carbon dioxide and water vapour. See 
Catalytic converter. 


How a car works 


This section describes the major interconnected sys- 
tems that function together in the operation of a car. But 
first, it may be helpful to understand the basic way in 
which the typical car works, 

Most cars made today have a front-mounted, petrol- 
burning engine; a manual or automatic transmission; 
and front-wheel drive. The typical engine is an internal- 
combustion engine, which works by burning a mixture 
of petrol and air inside closed cylinders. When you turn 
the car's ignition key, electricity from the battery causes 
the starting motor to crank the engine. Pistons move up 
and down inside the engine's cylinders. As the pistons 
move down, intake valves above the cylinders open, and 
fuel and air are sucked into the cylinders. The pistons 
then move back up the cylinders, compressing the fuel- 
alr mixture. Electric sparks from the ignition system's 
Spark plugs ignite the mixture, and the engine starts to 
run as the pistons move rapidly. 

Expansion of the burning gases forces the pistons 
Own, and these downstrokes provide the power that 
Moves the car, The pistons’ downstrokes turn the crank- 
re Power travels from the crankshaft to the transmis- 

ron and, finally, to the front wheels. Burned gases es- 
th ie as the exhaust valves above the cylinders open and 
ii pistons move up, forcing the waste products out 

Tough the catalytic converter lif fitted), silencer, and 
exhaust pipe. 
oun Power system. The heart of a car's power 
i em—indeed, the heart of the car itself—is the engine. 
eue the power that turns the wheels and that 
Pe the electricity to operate the lights and acces- 
tem re Power system also includes (1) the fuel sys- 
(the the exhaust system, (3) the cooling system, and 

ubrication system. 


The engine. Most cars have a petrol engine. The ma- 
jority of cars have the engine in the front of the vehicle. 
Others have it mounted in the rear or the middle. The 
engine block, also called the cylinder block, houses the 
engine's internal parts and provides the foundation for 
pumps, pulleys, and other accessory parts. Blocks are 
cast from iron, iron alloys, or aluminium, The engine 
block contains the cylinder cavities in which the pistons 
move. 

The number and arrangement of the cylinders varies 
among the makes of cars. A car engine may have 2, 3, 4, 
5, 6, 8, or even 12 cylinders. In most cases, the cylinders 
are arranged either in a straight line or in two equal 
rows set at an angle to form a V shape. An in-line engine 
with, for example, 4 or 6 cylinders is called a straight 4 
ora straight 6. A V-type engine with, for example, 4, 6, 
or 8 cylinders is called a V-4, V-6, or V-8. Typically, the 
more cylinders an engine has, the greater its power. 

The petrol engine operates on a four-stroke cycle in 
most cars. On the intake stroke, the piston moves down 
the cylinder and draws in a fuel-air mixture as the intake 
valve opens. The valve then closes, and the piston 
moves back up the cylinder on the compression stroke, 
squeezing the fuel-air mixture. At the top of the stroke, 
the spark plug ignites the compressed mixture. The 
burning causes the gases to expand, forcing the piston 
down in the power stroke. On the exhaust stroke, the 
piston moves up again and pushes the burned gases out 
of the open exhaust valve. The exhaust valve then closes, 
the intake valve opens, and the cycle starts again. 

During the power stroke, the connecting rod trans- 
fers energy from the piston to the crankshaft, which . 
then transmits the energy to the transmission. For a car's 
wheels to turn, the up-and-down movement of the pis- 
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The major systems of 
acar 


This diagram illustrates the major systems of a car with a left-hand drive, front-mounted petrol en- 
gine, an automatic transmission, and front-wheel drive. The power system produces the force that 
moves the car. The power train transfers power from the engine to the driving wheels. The steer- 


ing and brake systems help the driver control the vehicle. The suspension system supports the car, 
and the electrical system produces and distributes the electricity that ignites the fuel and powers 


the lights, wipers, and other systems. 
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tons must be converted to rotary motion. The connect- 
ing rod and crankshaft do the job. The connecting rod 
turns the pistons’ up-and-down motions into the crank- 
shaft's rotary motion. 

Highly advanced devices regulate modern engines. 
An electronic control unit receives data regarding en- 
gine speed, air pressure and temperature, and other 
factors. The unit uses the data to regulate the timing of 
the ignition sparks and the fuel flow. It adjusts the en- 
gine hundreds of times a minute. 

For more information, see the article Petrol engine. 
To learn about other types of engines used in some 
cars, see the articles Diesel engine; Rotary engine; Tur- 
bine. 


The fuel system stores fuel in a car's petrol tank and 
transports it to the engine. Most tanks hold between 
to 75 litres and are made of steel or plastic. The fuel sy 
tem also mixes the petrol with air, To burn efficiently 
the petrol must first be vaporized into fine droplets a 
then mixed with the air. 

Many cars produced since the late 1980s us 
tem called fuel injection, which times and delivers 
cise amounts of petrol. A pump in the fuel tank or i 
mounted on the engine forces the petrol under hig! co 
pressure from the tank through fuel lines to fuel inje 
tors. An injection system may be multiport or singe r 
point. A multiport, or direct-port, system has an m 
for each cylinder. A single-point system, on the othe! 


se a sys- 
pre 


Powering the car 


Car 


The typical car engine burns a mixture of petrol and air inside closed cylinders. As the fuel burns, 
it produces expanding gases that force each piston down inside its cylinder, This downstroke pro- 
vides the power that ultimately moves the car. Connecting rods transmit this power to the crank- 
shaft, which converts the pistons’ up-and-down movement into rotary movement. 
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Ignition begins when the key turns the starting 
switch. Electricity flows from the battery to the 
starting motor, which cranks the engine. 


Pistons 


Flywheel 


Movement of 
flywheel 
and crankshaft 


‘Movement of 
starting 
motor gear 


Starting 
motor 


Crankshaft 
Cranking takes place as the starting motor spins the flywheel. The 
flywheel turns the crankshaft, which starts the pistons moving up 
and down in the cylinders and activates the fuel pump. 
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Pressing the accelerator opens the throttle, letting the 
pistons draw the fuel mixture into the cylinders. In en- 
gines with fuel injection, the fuel pump supplies petrol 
under high pressure to the fuel injectors, which deliver 


it to the cylinders. 


The engine runs as the bat- 
tery feeds electricity to the 
distributor through the coil. 
The distributor sends it to the 
right spark plug at the right 
time. Sparks from the spark 
Plugs ignite the fuel, and the 
Pistons go into their rapid, 
Pumplike action. As the pis- 
tons move up and down, con- 
necting rods turn the crank- 
shaft. The rods transfer 
energy from the power stroke 
to the crankshaft and fly- 
wheel, which transmit energy 
to the car's transmission. The 
engine is now providing the 
Power to move the car, 
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hand, injects fuel into the throat of the intake manifold, 
which is basically a pipe with a branch to each cylinder. 
The standard injector has a needle valve. Electric current 
opens the valve, allowing the pressurized fuel to spray 
out. See the article Fuel injection for more information. 

Many cars use a carburettor to provide the fuel-air 
mixture. Fuel injection is more efficient than the carbu- 
rettor. With a carburettor, it is difficult to control the fuel 
precisely enough to achieve the low emissions and fuel 
efficiency now desired in cars. See Carburettor. 

The exhaust system works with the emission control 
system. The exhaust system removes the burned gases 
from the engine, and the emission control system re- 
duces air pollution. 

Even with precise fuel injection controls, the engine 
does not burn all the fuel completely and so produces 
emissions that may be harmful. The burned and partly 
burned gases leave the engine and enter a pipe or set of 
pipes called the exhaust manifold. They then go through 
the exhaust pipe. Some cars are fitted with a catalytic 
converter. The interior of this device is divided into 
honeycomblike cells or, less commonly, is packed with 
tiny pellets. The cell walls or pellets are coated with cer- 
tain rare metals, such as platinum, palladium, and rho- 
dium. As the exhaust flows over the metals, a chemical 
process occurs that breaks down the pollutants into 
safer emissions. See Catalytic converter. 

Next, the exhaust gases pass to the silencer. Exhaust 
leaves the engine rapidly and at a far higher tempera- 
ture than the outside air. If released directly into the air, 
the exhaust would expand suddenly and create a loud 
noise. A silencer uses a series of tubes pierced with 
holes to cool and slow the exhaust before it leaves the 
exhaust pipe and so muffles the noise. See Silencer. 

While a car is moving or parked in the sun, petrol 
evaporates from the vehicle. This evaporation can re- 
lease harmful hydrocarbons into the atmosphere. In 
some cars, a separate system controls such emission by 
collecting the vapours and channelling them to the en- 
gine for burning. 


Transferring power 
to the wheels 


The cooling system keeps the engine from overheat- 
ing, which could damage it. In countries where frosty 
weather is common, cars use a coolant consisting of a 
mixture of water and antifreeze. A pump circulates the 
coolant through passages called water jackets, which 
surround the cylinders. The coolant absorbs engine heat 
as it flows through the water jackets. The heated coolant 
then passes through copper or aluminium tubes in the 
radiator. Copper or aluminium fins around the tubes ab- 
sorb heat from the coolant in the tubes. The motion of 
the car and, at slower speeds, the action of a fan, draw 
air through the radiator. As the air moves between the 
fins, it absorbs their heat. The cooled coolant returns to 
the engine, and the process starts again. A thermostat 
controls engine temperature by regulating the flow of 
coolant through the radiator. 

The lubrication system delivers oil to the moving 
parts of the engine. As the oil circulates through the en- 
gine, it spreads a film on the parts. Lubrication reduces 
friction and so minimizes engine wear. The oil also 
helps cool the engine. Oil is stored in a pan, or sump, 
under the engine. A pump circulates oil from the sump 
through a filter and then through lines to the engine. 
The filter prevents impurities from entering the engine. 

The power train, or drive train, transmits power 
from the engine to the driving wheels—the wheels that 
make a car go. The power train's parts include (1) the 
transmission and (2) the drive system. 

The transmission gets power from the rotary move: 
ment of the flywheel, a heavy disc that is turned by the 
crankshaft. This rotary movement has two related as- 
pects: speed and torque. Speed refers to the rate of ro- 
tation, and torque to twisting force. The transmission 
uses gears to vary the ratio of speed to torque. For ex 
ample, a car requires great torque to be put into motion 
from rest. But as the car moves, it needs less torque and 
more speed. The first, or low, gear provides the greatest 
torque and lowest speed. As the car goes faster and the 
transmission shifts to higher gears, torque decreases 
and speed increases. 


The drive train carries power from the engine to the wheels. A key part of the drive train in a front 
wheel drive car is the transaxle, which consists of the transmission and the differential. The trans- 


mission has gears that vary the speed and torque (twisting force) of the engine power. The differ- 
ential enables the outside front wheel to rotate faster when the car turns a corner. 
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Steering the car The steering system guides the front wheels. It is at one end of the steeri 
y J haft. Wh 
turns the steering wheel, the steering shaft twists. The twisting weet the aon ng ene 
gears push and pull on ‘the tie rods, causing the wheels to turn in the desired direction. With 
power steering, an engine-powered hydraulic (fluid) system helps operate steering gears. 
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Ifa car has a manual transmission, the driver changes 
gears with a gear lever, also called a gearshift. After the 
car has been put into motion and gains speed, the 
driver changes to second gear and then to higher gears. 
Mot manual transmissions in new cars have four or five 

orward speeds and one reverse gear. When changing 
T the driver must step on the clutch to disconnect 

e engine from the transmission. 
wah 3 car has an automatic transmission, the driver does 
a ave to operate a gearshift and clutch. To move 

ead, the driver simply slides the se/ector lever to the 
f ty Position. A microcomputer and hydraulic oil pres- 
‘iene, the transmission on the basis of the car's 
Haid shifting to the gear that is best for a given driving 
haven ion. In new cars, most automatic transmissions 
a our forward speeds and one reverse gear. A 
eik e converter connects the flywheel to the automatic 
alc ata A torque converter increases torque. It 
with ti les the driver to have the transmission in gear 
rom engine running slowly while keeping the car 

m moving by lightly braking. See Transmission. 
transmi rive system carries the engine's power from the 
ing He to the wheels that move the car. Depend- 
meet e car, these may be the front wheels, the rear 

ii S, or both sets of wheels. 
ihe erie Cars today have a front-wheel drive. The front 
wheel 4 bee only steer the car but also drive it. A front- 
ferent Re combines the engine, transmission, and dif- 
ae i at the front of the car. The differential is a set of 

at enables an outside wheel to rotate faster than 
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Asa driver turns the steering wheel, the 
pinion—a circular gear—forces the rack— 
a flat bar gear—to move in the opposite 
direction. The rack pushes and pulls on 
the tie rods, turning the front wheels in 
the same direction that the steering 
wheel was turned. 


an inside wheel as the car turns a corner. The outside 
wheel travels farther when turning corners, and so it 
must rotate faster to cover more ground in the same 
time. Power from the transmission is transferred 
through the differential to each front wheel by a short 
bar called a half shaft. Cars with front-wheel drive can 
be more compact than those with rear-wheel drive. 

Cars with rear-wheel drive have a long drive shaft to 
transfer power to the back wheels. The differential is at- 
tached to the rear axle, Rear-wheel drive provides better 
weight distribution, front to back, than does front-wheel 
drive. Better weight distribution improves a car's hand- 
ling performance. Cars with rear-wheel drive include 
some large-sized vehicles, as well as certain luxury and 
high-performance cars. 

‘A vehicle with four-wheel drive delivers power to all 
four wheels. A transfer case distributes the power be- 
tween the front and rear wheels. Four-wheel drive pro- 
vides good traction on rough or slippery terrain. Many 
light trucks and some cars have four-wheel drive. In 
many vehicles, the driver can switch back and forth be- 
tween four-wheel drive and two-wheel drive. 

Control systems include (1) the steering system and 
(2) the brake system. 

The steering system controls the front wheels. The 
driver operates it with the steering wheel, which is on 
top of the steering column. Most new cars have a steer- 
ing system with rack-and-pinion gears. The pinion is a 
circular gear at the lower end of the steering shaft. The 
pinion’s teeth fit into the teeth of the rack, a flat bar gear. 
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Stopping the car The brake system slows or stops tl 


he car. Most cars have disc brakes on their front wheels and 
drum brakes on their rear wheels. Hydraulic pressure operates both types. Pressing the brake 


fluid from the master cylinder through the brake lines to the brakes. The pressure of 
Peores ` friction material fik rub against the discs or drums on the wheels. 


Mechanical 
hand brake 


Power brake 
booster 


Brake pedal 


Master 


A cylinder 


Disc 


pie brake 


brake 


Drum brake 


Hand brake Brake pipe 


cables 


Brake shoe 


Brake drum 


Drum brake N 


As a driver turns the steering wheel left or right, the pin- 
ion forces the rack to move in the opposite direction. 
The rack turns the wheels in the direction opposite of its 
own by means of a tie rod connected to each wheel. 
Many cars have power steering, in which a hydraulic 
system helps force the rack. A driver can turn the steer- 
ing wheel far more easily with power steering. 

The brake system slows or stops a car. Cars have 
brakes on all four wheels. All modern cars use disc 
brakes on the front wheels, and most use drum brakes 
on the rear wheels. Some cars have four-wheel disc 
brakes. Hydraulic pressure operates both brake systems. 
When a driver steps on the brake pedal, brake fluid 
goes through brake pipes to each wheel. The pressure 
of the fluid forces a friction material to rub against the 
discs or drums attached to the moving wheels. The re- 
sulting friction slows or stops the wheels. 

Cars with power brakes use energy from the engine 
to help force the fluid through the brake system. Power 
brakes make it easier to push the brake pedal, but they 
do not stop a car any faster than other brakes. Many cars 
have an antilock-brake system, which keeps the wheels 
turning in certain circumstances after the brakes have 
been applied. The system keeps a car from skidding, 
even on wet or icy roads. On most cars, a computer con- 
trols the antilock system. See Brake. 

The support system. The tyres, wheels, axles, and 
suspension system support the weight of a car. In the 
past, the frame—a rectangular arrangement of heavy 
steel tubes—formed the bottom of the car and sup- 
ported the weight of the car's body. Most cars today do 
not have a separate body and frame. Instead, they are 
constructed with a body made of steel panels welded 
together to form the engine compartment, the passen- 
ger compartment, and the boot. The underbody panels 
are welded to the body panels. 

The suspension system enables the wheels to move 
up and down with variations in the road surface. It helps 


protect the car body and mechanical parts from the 
shock of bumps and holes. It also provides better steer 
ing control and adds to the comfort of a car's occupants. 
Most suspension systems consist of springs and devices 
called shock absorbers. A spring and shock absorber 
are attached to each wheel. As a tyre hits a bump, the 
wheel is forced upward and the spring and shock of 
sorber are compressed. As the road levels out again, ti 
spring and shock absorber rebound, which forces the 
wheel back downward. See Shock absorber. 
The electrical system drives the starting and ig 
tion systems, the lighting system, and the comfort an 
convenience systems such as heating. A 12-volt me i 
stores energy for the starter, which begins the ei i 
of the electrical system by cranking the engine to life. 
a car runs, an engine-powered alternating-current 
generator—better known as an alternator— products 
power for the electrical system and recharges the ia 
tery. See Battery; Electric generator; Ignition; seri E 
Comfort and convenience systems. Dashbo val 
struments provide the driver with certain informant E 
speedometer measures a car's speed, and an odor a 
records the total distance a car has been driven. ee 
gauge tells how full the petrol tank is. Many cars 
gauges that record oil pressure, battery voltage, z 
temperature of the engine coolant. Other cars p ‘i 
warning lights to alert the driver to problems will 
pressure, battery voltage, and engine tempera aff 
Virtually all cars come with a heater, which bl pe 
warmed by engine heat into the passenger cons k 
ment. Some cars also have an air conditioner, a of y 
that draws on engine power to produce cool w 
other comfort and convenience devices are as 
tional. They include audio equipment, power omputlh 
locks, power windows, and power mirrors. A on po 
operated mechanism called cruise control MaKe 4 
sible for a driver to cruise at a desired set pee 
stepping on the accelerator. 


Building a car 
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Computer-aided design (CAD) programs help car designers 
prepare drawings of a proposed new car. Designers can create, 
test, and modify their plans on the computer. 


Many car manufacturers bring out new models every 
year, But high costs prevent them from making major 
changes or introducing an entirely new car that often. 
Manufacturers make mostly minor yearly changes to 
add features, to meet new standards, to correct prob- 
lems in earlier models, or to give the car a fresh look 
and so attract buyers. 

Developing a new vehicle—whether it's a major 
model change or the introduction of an entirely new 
model—is a task that requires many people, many proc- 
esses, and many parts. From the initial idea of what the 
car will be like until the first one is sold takes three to 
five years. Car manufacturers must therefore try to pre- 
dict what the market conditions, consumer tastes, and 
products of their competitors will be several years 
ahead as they begin the process of designing and devel- 
oping a new car. 

Market research typically serves as the first step in 
developing anew car. Manufacturers survey car owners 
and people in the age or income group the vehicle is 
Pais at to learn their likes and dislikes. They also try to 
ewes people's concerns in such areas as safety and 
eee nent Above all, manufacturers try to fore- 

e demand for different kinds of vehicles, such as 
small and large cars, trucks, and vans. 
Pessoa a or engineers, marketing executives, and man- 
fore study the market research. If a particular market— 
is ae people wanting small economy cars or 
ay ice cars—appears big enough for profitable 
hag lon; the firm's top executives may approve the 
thin ag programme. Such a programme may cost any- 

ighe Fa 300 million to 3 billion U.S. dollars, the 

and a igure being spent if it requires new assembly 

D ngine plants. 

Mz iduclopment of the concept begins after research 
re fined the market for the vehicle. Car designers 
design et colours, interior fabrics, and overall car 
factors ey make hundreds of drawings based on such 
heda te the potential buyers’ tastes, age, and income. 
enendeni, may work for the manufacturer or an in- 
eai nt design firm. The design staff chooses the 
make ‘awings for review by the firm's executives, who 
the final selections. Designers enlarge those draw- 
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A clay model of a new car shows how the finished product 
will look. Working from design drawings of the car, modellers 
use machine tools and hand tools to shape the clay. 


ings to full scale. Today, most of the design drawings 
are created on a computer. This process, called comput- 
er-aided design (CAD), enables designers to create, test, 
and modify their plans all on the computer. 

Clay modellers turn the drawings into a concept car— 
a full-sized model that resembles a real car. They cut 
and shape the clay with machine tools that use data and 
instructions obtained from the drawings. The modellers 
also use hand tools to carve some tricky bends and 
openings in the car body. They then apply adhesive film 
to the clay. The film reflects light, which makes the shiny 
model resemble what the new car will look like in the 
dealer's showroom. While artists make this model, other 
specialists create interior models of the car's seats and 
instrument panel. 

Workers next build a fibreglass body model based on 
the clay model and interior models. The fibreglass body 
model is given real tyres, glass windows, doors, and in- 
terior and exterior trim. It looks as much like a final pro- 
duction vehicle as possible. After further reviews of the 
programme and management approval, development of 
the new car begins in full force. 


Awind tunnel can be used by engineers to test the effects of 
airflow on a new car prototype. The tunnel blows a stream of air 
at the car at a uniform speed, above. 
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Assembling a The drawings below show some of the chief steps involved in assembling a car. In a modern 

car method of assembly, manufacturers build the car body and attach the engine and other chassis 
parts to it along a main assembly line. Assembly and testing includes about 1,800 separate opera- 
tions and takes about two days from start to finish. 


Computer-controlled 
welding robot 


Assembling the body. After the main body parts are brought together for assembly, computer- 
controlled welding robots automatically weld the parts together, above /eft. Then, devices called 
automatic optical scanners use laser beams and electronic cameras to check the body, above right. 
They measure the parts to make sure they fit together accurately. 


Electrostatic — 
reciprocator 


Antirust 
primer tank 


Painting the body. The body is dipped in a tank of primer—a paint that helps protect the body 
from rust. Automatic devices called e/ectrostatic reciprocators spray on the final coats of paint. The 
fine droplets of paint are electrically charged so that they are attracted to the surface of the car 
body, which has an opposite charge. In this way, little paint is wasted. 


Final assembly and quality control. After the body has been painted, the windows, seats, and 
trim are added. Then the engine, wheels, and electrical systems are fitted. The car is tested at sev- 
eral points during assembly. At the quality control station at the end of the assembly line, techni- 
cians make a final check of the car's interior and exterior. 


Product engineering. A team of car engineers 
plans, coordinates, and carries out the specifications for 
the new car and the engineering of every needed part. 
In addition to the manufacturer's engineers, the team 
may include engineers from parts suppliers and from in- 
dependent engineering firms. 

Some parts, such as the engine and transmission, 
need not be developed for a new vehicle if the car man- 
ufacturer has appropriate designs. But many parts are 
newly created. Everything from steering wheels and 
road wheels to headlights and taillights must be speci- 
fied. Computers now handle a large portion of car engi- 
neering. Engineers rely on computer-aided engineering 
(CAE) programs to design and draw parts, to combine 
the parts into components, and to package the compo- 
nents into a car's systems. In CAE, a scanner traces every 
line and curve on the clay model, gathering information 
that is stored in the computer. The computer is then 
used to produce engineering drawings for making 
dies—the precision tools that shape metals and other 
materials for the parts and components. 

As parts and components are engineered, manufac- 
turers have prototypes of the vehicle assembled to test 
its design and engineering. The prototypes may look 
nothing like the final car. Manufacturers test prototypes 
on proving grounds in dry, hot climates, humid heat, 
and freezing cold. The prototypes may be modified 
again and again until the manufacturer is satisfied with 
the quality and cost of the components. 

Car manufacturers also use prototypes to test the 
planned car's endurance and emissions control. The 
emission-control tests involve running the prototypes 24 
hours a day to cover 80,000 kilometres. The endurance 
tests may cover twice that distance. Prototypes are fur- 
ther used to check a vehicle's safety. As engineers de- 
sign the body, computers show how well the car will 
Protect occupants in a crash. But actual cars must be 
Crashed into walls to be sure they meet government 
standards for impact protection. Prototypes are much 
More costly to make than a single production car. If the 
Prototypes fail the tests, they must be redesigned and 
reengineered until they pass. 

Manufacturing engineering involves developing 
the production operations and specifying the equip- 
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ment needed to make and assemble the final vehicle. 
Prototypes can help manufacturing engineers improve 
the production process, Assembly of the prototypes 
often reveals design problems that can be corrected to 
make assembly of the final car more efficient. 

Materials purchasing is the job of buying from sup- 
pliers the raw materials, parts, and components needed 
to build cars. Car manufacturers prepare specifications 
for steel, rubber, and other raw materials. For parts and 
components, a manufacturer might provide the supplier 
with blueprints to make them. Or the manufacturer 
might specify the function and maximum dimensions 
and let the supplier do the designing and engineering. 
Suppliers often include the manufacturer's internal sup- 
plier divisions. Internal and outside suppliers bid for the 
work. About 50 per cent of the value of European cars 
and up to 75 per cent of the value of Japanese cars 
comes from outside suppliers. For American cars, the 
value from outside suppliers ranges from 50 per cent to 
75 per cent, depending on the manufacturer. 

Manufacturing involves making parts and compo- 
nents for the new car and assembling them. Today, 
computers play a big role in a car's manufacture. In 
computer-aided manufacturing (CAM), computers oper- 
ate machine tools that make various parts and compo- 
nents. They also instruct robots that weld and paint the 
body and do other tasks in assembling the car. 

Manufacturing a car requires different processes to 
produce different parts. In metal stamping, presses 
shape metal into forms determined by dies. Small 
presses stamp out such parts as brackets. Huge presses 
stamp out boot lids, passenger doors, floors, roofs, and 
bonnets. In casting, molten metal is poured into a 
mould, The engine block is the major part cast. Forging 
shapes steel or iron into desired forms by hammering. 
Crankshafts and certain pieces of the suspension may 
be forged. Machining involves using various tools to 
cut, grind, and shape precision parts, such as those in 
engines and transmissions. Several processes are used 
to shape a car's plastic equipment. 

After the parts and components have been made, the 
car can be put together on the assembly line, which may 
turn out up to 75 cars per hour. Final assembly includes 
welding and bolting the body parts together, painting, 
installing the engine, attaching the interior parts, and 
adding optional extras. Assembly lines have become 
more and more computerized, with robots doing many 
tasks, and cameras and lasers performing inspections. 
But the assembly plant still requires much human labour 
to make sure all parts and components—and the assem- 
bly itself—are of the highest quality. 


The car industry 


The car industry has become increasingly internation- 
alized. It used to be dominated by the United States. 
During the early 1920, the United States made about 90 
per cent of the world's cars. By the late 1900's, it made 
only about 20 per cent. Yet U.S. output has generally 
climbed since the 1920's. What has happened is that 
worldwide production has boomed—from about 104 
million motor vehicles in 1950 to more than 45 million in 


the late 1980's. 
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Car production in selected countries since 1960 


Millions of United Sites ei , 
passenger cars Japan — Canada — 
10 Year United States 
1960 6,700,000 
1965 9,340,000 
8 1970 6,550,000 
1975 6,720,000 
1980 6,380,000 
1985 8,180,000 
6 1990 6,080,000 
1992 5,660,000 
Year Germany 
4 1960 1,670,000 
1965 2,440,000 
1970 3,130,000 
2 1975 2,690,000 
1980 3,240,000 
1985 3,860,000 
1990 4,810,000 
o 1992 4,860,000 


1960 1965 1970 1975 1980 1985 1990 1995 


“Germany figures for period prior to country’ reunification (1990 are for West Germany only. 


Leading car-manufacturing countries 


Source for all graphs: American Automobile Manufacturer's Association. 


Major producing countries and companies. 
Measured in terms of the value of its products, the car 
industry leads all other manufacturing industries in 
Japan, the United States, and a number of other coun- 
tries. Most industrial nations produce motor vehicles. 
Many developing nations also manufacture cars and 
trucks or assemble them for car manufacturers of other 
countries. In addition, more than 100 countries make 
parts and components. 

Japan and the United States are the largest car pro- 
ducers. Japan replaced the United States as the top pas- 
senger car manufacturer from 1980 to 1983. It regained 
the top spot in 1987 and still holds first place. Other 
major producers include Germany and the United King- 
dom. In general, the largest car manufacturing countries 
also have the largest markets for cars. The United States 
has the biggest car market by far. Such countries as 
Japan, Italy, and France follow well behind. Most coun- 
tries with a large car industry and a large car market 
have a heavy import and export trade in cars. Japan and 
the United States are the chief exceptions. Japan imports 


Leading countries in car registrations | 


a tiny share of the cars sold at home, and the United 
States exports only a small portion of its production. 
Australia. The Australian motor industry is closely 
linked to that of the United States and Japan. In 1926, 
General Motors opened an assembly line near Mel t 


bourne, close to that of the Ford Motor Company, whi 


had been established the year before. General Motor 
merged with the Australian car manufacturers hota 
1931. The car industry in Australia grew considerably 
during the boom of the 1950's. Around this period, 
General Motors Holden (GMH) and Ford expanded al 
idly. Another American-based company, Chrysler, as 
established various plants throughout Australia. pli 

Australian Motor Industries (AMI) began assem ical 
Toyota cars in 1963. By the early 1970's, Toyota veh i 
accounted for more than 12 out of every 100 new ek, 
bought in Australia each year. Nissan, another bi 
based company, established a plant in Melbourr fi 
1968. By the late 1980's, two of the main car manu! be 
ers in Australia were American-based, and the othe 
three were Japanese. 


Britain. A famous British quality car is the Rolls- 
Royce, built ever since 1904. William Morris was the 
first British car manufacturer to copy the mass produc- 
tion methods of Henry Ford. As a result of Morris’ work, 
car prices fell by a quarter between 1922 and 1929, and 
many companies went out of business. By 1929, three 
firms, Austin, Morris, and Singer, made three-quarters 
of all the cars sold in Britain. 

Ford began to build its big Dagenham plant in Essex 
in 1925, and in the same year General Motors bought 
Vauxhall Motors. By 1939, only 20 independent manufac- 
turers existed. 

After World War II (1939-1945), more and more peo- 
ple owned cars, and the industry grew further. In 1951, 
Austin and Morris merged to form the British Motor 
Corporation. The bigger groups could produce more 
cars cheaply. By 1954, the industry was building more 
than 1 million motor vehicles a year. 

British Leyland, now called the Rover Group, and 
Rolls-Royce were nationalized (run by the state) during 
the 1970's. In 1980, Rolls-Royce merged with the arma- 
ment firm Vickers. From the 1960's onward, the British 
motor industry generally began to suffer heavy competi- 
tion from imported cars. Many British companies con- 
tracted, A large part of the industry was nationalized be- 
cause of its losses. 

There was an improvement in the 1980s, through col- 
laboration with overseas companies. One example is 
British Leyland, who collaborated with the Japanese 
company Honda in the production of such cars as the 
Triumph Acclaim. In the late 1980's, successful British 
manufacturers included Nissan, Ford, and Rover. 

Ireland, The assembly of cars did not begin until 1933. 
Austin, Ford, and Morris were among the pioneer as- 
semblers, The assembly industry gradually declined, 


and, by the mid-1980s, all the Irish assembly plants had 
closed. 
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France. There are three main car manufacturers in 
France. Two of them merged in 1974, when Citroén was 
taken over by Peugeot, forming the PSA Peugeot- 
Citroén group. In 1979, the PSA group took over Chrys- 
ler's manufacturing interests in Europe. The third major 
French car manufacturer is the nationalized company 
Renault. Renault started mass production of cars during 
the 1920s, but during World War II it was taken over by 
the Germans. Since 1945, it has remained a nationalized 
company. 

Germany. Germany owes much of its success in the 
world market to the production of the Volkswagen. In 
1960, Germany overtook Britain and France to become 
the second largest car producer in the world. Through- 
out the 1980's, Germany retained a strong position in the 
world market, largely due to the success of companies 
like BMW and Mercedes-Benz. Its main competitors 
were Italy and Japan. 

Italy. The largest car manufacturing company in Italy 
is Fiat, who began exporting to England and France in 
1903. In 1966 they concluded a deal with the USSR to 
build a factory manufacturing Ladas in Russia. They took 
over Lancia and gained control of 50 per cent of Ferrari 
in 1969, and in 1986 they took over Alfa Romeo, with the 
intention of merging it with Lancia. By the late 1980's, 
Fiat had become the largest car manufacturer in Europe. 
Due to the success of this company, Italian production 
jumped from about 500,000 cars in 1960 to 1,500,000 
within seven years. Their main rival for progress during 
the 1960's was Japan. 

Japan. The major car manufacturing companies in 
Japan include Honda, the motorcycle manufacturers, 
who began producing cars in 1962. Mazda, who started 
in 1931, Mitsubishi, who took over Chrysler in 1982, Nis- 
san, and Toyota. Nissan was set up in 1915, but only pro- 
duced trucks until 1931. In 1986, they became the first 
Japanese manufacturers to build cars in Europe when 


sho A t 
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Advanced robotic equipment is used in many modern car plants. The Ford Australia factory 
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they opened their factory in Sunderland, Britain. Other 
Japanese companies, such as Mitsubishi, have built 
plants in other countries, such as Australia. Toyota was 
started in 1935 and such was its expansion that in 1980 it 
became the world's third largest manufacturer after 
General Motors and Ford. 

The United States. The “big three” motor manufactur- 
ers in the United States are General Motors, Ford, and 
Chrysler. Their largest suppliers number about 200 
major companies, and there are thousands of smaller 
suppliers. Each manufacturer produces, under different 
trade names, a variety of cars and light trucks. 

Economic importance of the car extends far beyond 
making cars. The manufacture of motor vehicles alone 
provides millions of jobs worldwide. But supplier indus- 
tries provide even more jobs than does manufacturing. 
And still more millions work in such related businesses 
as service stations, garages, and car agencies. 

Manufacturing jobs in the car industry generally pay 
well and offer good benefits regarding holidays, insur- 
ance, and retirement. Production workers earn the most 


Japanese cars for export 
are loaded aboard a ship 
docked at Yokohama, in 
Japan, /eft. Japan makes more 
cars than any other country in 
the world and is the worlds 
leading exporter of cars, 


money and receive the best benefits in industrial coun- 
tries. But even in developing nations, workers make two 
or three times more in car production than in other 
manufacturing activities. 

The car industry also aids many countries’ economy 
by its huge consumption of the output of other indus 
tries. For example, the typical car requires more than 
770 kilograms of steel; 180 kilograms of iron; 110 kilo- 
grams of plastics; 80 kilograms of aluminium; and 60 
kilograms of rubber. 

Car manufacturing can spur growth in developing 
countries because it generates and supports a broad 
range of businesses. Many developing nations therefore 
try to establish a car industry. They also hope to export 
vehicles to earn money with which to buy needed im 
ports. The developing nations of South Korea and Yugo 
slavia attempted to become major car exporters in the 
1980's. South Korea had much greater success with its 
Hyundais than did Yugoslavia with its Yugos. During the 
late 1980's, South Korea exported more than half ofits 
car production, chiefly to the United States. 


Driving safely 


Most people find it easy to drive a car. But operating 
a car is a complicated and demanding task—and driving 
safely is not easy. 

Learning to drive. Most car accidents involve driv- 
ers who violate traffic laws, lack good driving skills, or 
ignore or are unaware of the rules of safe driving. For 
that reason, a person who wants to obtain a driving li- 
cence must pass a driving test. This demonstrates that 
he or she can handle a car safely, and is aware of the 
meaning of road signs. Such information is contained in 
a country’s highway code. In some countries, drivers 
must also pass a vision test. Careless, unsafe drivers 
who break traffic laws risk losing their licences. 

A qualified instructor provides the best way to learn 
how to drive. In some countries, many teenagers learn 
to drive by taking driver education classes in secondary 


schools. Commercial driving schools also teach begia 
ners. Before learning to drive, a beginner must obieg 
special or provisional licence, or learner's permit, in 
order to practise driving. Only qualified and exper! 
enced adult drivers should accompany the learner: In 
struction and practice driving help learners sharpa 
their driving skills and master the techniques of con a 
ling a moving vehicle. They also learn about the resp! 
sibilities involved in driving a car. involves 
Responsibilities of driving. Operating a car ÎN td 
certain responsibilities to oneself and to others. ie a 
all, a driver must be continuously alert while making 
variety of manoeuvres, such as speeding up, slo 
down, changing lanes, turning, and stopping. At rve 
same time, the driver must be aware of other mon 
hicles (including motorcycles), pedestrians, cyclists, 
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Do's of safe driving 
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Don'ts of safe driving 


Fasten your safety belt before starting the engine. 
Drive defensively—always think ahead. 
Obey all traffic regulations. 
Drive ata safe speed. 
Reduce speed at night, in bad weather, and in heavy traffic. 
Give way to emergency vehicles that flash a light or sound a 
siren. Pull over and stop, 
Drive in the overtaking lane only when passing, 
Allow vehicles behind you to pass when drivers indicate 
they want to do so and passing conditions are favourable. 
Signal by hand or light your intention to turn, overtake, or 
change lanes. 
Atroad junctions, yield the right of way: 
1, To pedestrians. 
2. To drivers ahead of you. 
3. To a driver on the right, if you both arrive at a junction 
at the same time. 
4. To through traffic, if you are turning across it. 


Never overtake a car unless you have plenty of open road 
ahead. Return to your lane only after the car you have 
passed is visible in your rear-view mirror. 

Never pass a parked bus without taking precautions. A pas- 
senger may step into your path from in front of the bus. 

Never park so that your car blocks a driving lane. 

Never coast with gears in neutral, 

Never weave from lane to lane in traffic. 

Never cut across a curve, 

Never drive past a STOP sign without stopping, even though 
there is no traffic, and even though the car ahead of you 
has halted and moved on. 

Never pull into traffic until your car's engine is running 
smoothly. 


. Never park in such a way as to block oncoming traffic, or 


confuse other drivers, 
Never drive with your headlights on full when other cars are 
approaching, or when following another car. 


various road signs, and road hazards. Decisions must be 
made quickly and correctly. Drowsiness or illness slows 
a driver's ability to react rapidly to changes in traffic con- 
ditions. Driving under the influence of alcohol or drugs 
is especially dangerous. 

A good driver concentrates on only one thing while 
driving—the driving itself. A good driver also has the 
Proper attitude, which means a willingness to share the 
road with others and a desire to obey traffic laws. Ag- 
gressive behaviour—driving too fast, following another 
vehicle too closely, or rapid lane changes—may cause a 
driver to lose control of the car or provoke angry reac- 
tions in other motorists. A courteous driver is likely to 


Car Safety and driver comfort are important considerations 
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Braking distances at different speeds 


The chart below shows how far a car travels on a dry surface 
after the driver sees danger and applies the brakes. If the road is 
slippery or the brakes are worn, a car will travel farther. 


shee | — Driver sees danger here 


Reaction distance Broking distance 
80 kph 
7m 39m Total: 56 m 
64 kph Wie 
13m 24m Total: 37 m 
48 kph ee 
10m 13m Total: 23 m 
32 kph 
it aa 
7m 6m Total: 13 m 
Safe following distances 
Following distance 
32kph | Ss — 1 m— ae 
64 kph hee —_ 2m a 
80kph | Sr —— 28 m ————» “iw 


The chart above shows safe daytime following distances on 
most roads, under good conditions. The distances should be in- 
creased at night, on wet roads, or on motorways. 


be a safe driver. Finally, drivers have the responsibility 
to see that their cars are properly maintained. 

Defensive driving means anticipating danger to 
avoid accidents. A defensive driver stays alert to all pòs- 
sibilities, such as other vehicles’ slowing down, entering 
the road, or stopping suddenly. A defensive driver ad- 
justs the car's speed and position to suit visibility, the 
road, and traffic conditions; slows down before entering 
a curve; yields the right of way; and signals well in ad- 
vance before turning or changing lanes. 
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The first cars. During the late 1700s, the develop- 
ment of steam-powered engines progressed rapidly in 
Europe. Inventors dreamed of a “horseless carriage’—a 
vehicle that could travel under its own power—and 
steam seemed the obvious power source. 

The steam car. Nicolas-Joseph Cugnot, a French mili- 
tary engineer, built the first self-propelled road vehicles 
in 1769 and 1770. One was designed to carry passen- 
gers, while the other was a three-wheeled steam tractor 
for hauling artillery. In 1801 and 1803, Richard Trevithick 
of England demonstrated four-wheeled steam-propelled 
road vehicles to carry passengers. But he lacked the 
money to continue his work. 

Numerous attempts in Britain to promote the use and 
development of steam cars failed because of competi- 
tion from railway and stagecoach companies. Early 
steam cars damaged roads and sometimes blew up. 
They also made a terrible racket, dirtied the air with 
smoke, and frightened horses. In 1865, the “Red Flag 
Law’ ended further development of cars in Britain for 
about 30 years. Under the law, a steam car could go no 
faster than 6 kilometres per hour in the country and 3 
kilometres per hour in town. To warn of its approach, a 
signalman had to walk ahead of the vehicle, swinging a 
red flag by day and a red lantern by night. 

In 1805 in the United States, an inventor named Oliver 
Evans demonstrated a steam-operated dredge mounted 
on a boat. He built the dredge to deepen and clean the 
Philadelphia waterfront. Evans put wheels on the boat 
and drove the gigantic machine, which weighed about 
18 metric tons, through the streets to the harbour and 
into the water. During the 1860's, another American in- 


Highlights in the history of the car 


Nicolas-Joseph Cugnot of 


History of the car 


ventor, Sylvester H. Roper, developed a much smaller 
steam vehicle. It looked more like a present-day car, 
Roper's vehicle received much public attention and was 
even exhibited in a circus. 

Many other engineers experimented with steam cars 
during the late 1800's. They included the Americans J, N, 
Carhart, Richard Dudgeon, and Ransom E. Olds. The 
number of companies that made steam cars grew rap- 
idly. One of the most successful firms was founded by 
American twin brothers, Francis E. and Freelan O. Stan- 
ley. They built the famous Stanley steamer. 

Steam cars had big disadvantages. At first, it took too 
long for the fire to heat the boiler. Inventors solved that 
problem, but others remained. The steam engines had 
to be small to be practical for cars, and so they had to 
be high-pressure engines to produce the required 
power. However, such engines cost much to build and 
maintain. As a result of such disadvantages, the steam- 
powered car gradually disappeared. In 1924, the Stanley 
brothers’ company—one of the last steam car 
manufacturers—went bankrupt. 

The electric car. Electric cars were at first more suc- 
cessful than steam cars. They were powered by batter- 
ies. Electric cars quickly became popular because they 
were quiet, easy to operate, and free of smelly fumes. In 
1900, they accounted for 38 per cent of all car sales. But 
the batteries limited how far or fast electric cars could 
go. Few electrics could travel faster than 32 kilometres 
per hour, and the batteries had to be recharged at least 
every 80 kilometres. By 1905, only about 7 per cent of all 
cars sold in the United States were electrics. See Elec- 
tric car. 
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Richard Trevithick of Britain devel- 
oped a four-wheeled steam carriage 
for transporting passengers. 


Britain passed the “Red Flag Law’ 
which ended development of cars 
there for about 30 years. 


The Cugnot steam tractor, above, was one of two steam- 
powered road vehicles built by French military engineer 
Nicolas-Joseph Cugnot in 1769 and 1770. These were the first 
self-propelled road vehicles. 


Six-wheeled steam carriages, above, provided rei 
passenger service in Britain in the mid-1800s. By i ies 
18005, opposition by railway and stagecoach compan 
ended the use of such steam carriages in Britain. 


The petrol-engined car. The car as we know it today 
resulted from the development of the internal- 
combustion engine. The first internal-combustion en- 
gines were powered by gases. In 1820, the British inven- 
tor W. Cecil designed an engine driven by the explosion 
of a mixture of hydrogen and air. In 1838, another British 
inventor, William Barnett, built a gas engine that com- 
pressed the fuel mixture. 

Jean Joseph Etienne Lenoir, a Belgian living in France, 
patented the first commercially successful internal- 
combustion engine in 1860. It burned coke oven gas and 
was noisy and inefficient. But Lenoir sold several hun- 
dred engines, which powered printing presses, lathes, 
and water pumps. He also installed one in a crude mo- 
torcar. 

In 1885 Gottlieb Daimler and Karl Benz, two Germans 
working separately, developed the first successful four- 
stroke petrol engines. Daimler powered a two-wheeled 
motorcycle with his engine. Benz installed his engine in 
athree-wheeled carriage. Soon afterward, a petrol- 
driven tricycle was built in Britain by Edward Butler. 

The general design of present-day cars was devel- 
oped in France. Emile Levassor and René Panhard, part- 
ners in a carriage firm, built their first car in 1890. It was 
powered by a Daimler engine, The next year, Levassor 
introduced the first petrol car with a Daimler engine in 
the front of the car. This car and other early models 
used chains to carry the engine's power to the rear 
wheels. The chains resembled chains used on bicycles. 
ps, Louis Renault replaced the chain with a drive 
shal 

The Duryea brothers, Charles E. and J. Frank, built the 


American inventor Sylvester H. Roper 
built a steam-powered vehicle that re- 
ceived much attention. 
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L Gottlieb Daimler and Karl Benz of 
Germany fitted petrol engines to ve- 
hicles to make the first motor cars. 
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first successful American petrol car. The Duryea car was 
completed in 1893, but broke down on its first trial. In 
January 1894, the car made its first successful run. In 
1895, the Duryeas established the first American com- 
pany for the manufacture of petrol cars. In that same 
year, the first British cars were built by John Knight and 
by the Lanchester brothers. Five years later, the first Lan- 
chester car went into production. 

A French rubber manufacturing firm, Michelin, intro- 
duced the first tyres filled with compressed air for use 
on cars in 1895. Michelin developed such pneumatic 
tyres under licence from an English manufacturer of bi- 
cycle tyres. Many people believe that the car became a 
practical means of transportation because of, first, the 
invention of the internal-combustion engine and, sec- 
ond, the development of the pneumatic tyre. 

When Britain's Red Flag Law was repealed (1896), and 
the speed limit in towns was raised from 3 kilometres 
per hour to 23 kilometres per hour, enthusiasts cele- 
brated with an “emancipation run“ from London to 
Brighton, a seaside town on the southern coast. The 
event is still commemorated in November each year in 
the London to Brighton run. Drivers of veteran cars (built 
before 1905) aim to complete the 85-kilometre journey. 
in less than 8 hours. 

The impact of the motor industry. From the begin- 
ning, the car industry had an enormous impact on West- 
ern economies. As car production increased, the de- 
mand for steel, rubber, glass, machine tools, and other 
goods grew and grew. At the same time, the motor in- 
dustry began to develop its own supporting divisions 
for sales, service, and repairs. 


Magnus Volk of Brighton, England, 
built the first electric car. 
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lie French company Panhard 
et Levassor designed a front- 
engine, rear-wheel drive car. 


The Panhard et Levassor was the 
first petrol-powered car with a 
front-mounted engine and rear- 
wheel drive. 
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The United States car industry grew rapidly. Two 
factors had much to do with this rapid growth. One was 
a sharp drop in the price of petrol following the discov- 
ery of huge oil fields in eastern Texas, U.S.A., in 1901. 
Plentiful, cheap petrol made cars relatively inexpensive 
to operate. 

The second factor was the application of mass- 
production techniques to the manufacture of cars. Prior 
to 1900, car manufacturers had used skilled craftsmen to 
assemble each car. But American manufacturers had 
been using mass-production techniques since the mid- 
1800's to make such products as firearms and farm 
equipment, and it was inevitable that they would apply 
this process to car manufacture. Once established, mass 
production brought the price of U.S. cars down to a 
level that many people could afford. By the early 1900s, 
a buyer in the United States could choose among a vari- 
ety of cars costing less than 1,000 U.S. dollars. This was 
in sharp contrast to the elegant European models of that 
time, most of which were still handcrafted, and which 
sold for over 2,000 U.S. dollars. 

Many historians credit the 1901 Oldsmobile with 
being the first mass-produced car. More than any car 
before, this car was built of parts made by outside sup- 
pliers and shipped to the assembly plant. Mass produc- 
tion took a giant step forward in 1904, when Henry M. 
Leland took charge of the Cadillac Automobile Company 
in the United States and began building cars using inter- 
changeable parts. Interchangeable parts could be used 
to assemble or repair any car of the same model. Previ- 
ously, most parts were made to fit only one particular 
car. 


But more than anyone else, Henry Ford, an American 
industrialist, perfected the mass production of motor 
cars, In 1913, Ford installed a moving assembly line in 
his car factory. The frame of the car was pulled through 
the plant by a chain. Workers on each side assembled 
the car by adding parts that had been brought to them 
by conveyor belts. This process resulted in a huge cutin 
production time and costs. 

The Detroit pioneers. As the American car industry 
developed, the city of Detroit and its surrounding area 
soon became known as the Car Capital of the World for 
several reasons. Detroit already had many foundries and 
machine shops and was a centre for making cast-iron 
stoves and marine engines. Nearby Flint was a major 
producer of horse-drawn wagons and carriages. Detroit 
also lay on the Detroit River and served as a gateway to 
ports on the Great Lakes. But Detroit's chief advantage 
over other early production centres was that the area 
had a large number of successful pioneer car manufac- 
turers. 

Ransom E. Olds began tinkering with steam and elec- 
tric engines as a teenager. While in his 20s, he built his 
first vehicle—a three-wheeled steam-powered car. He 
helped found the Olds Motor Works in Detroit in 1899. 
In 1901, the firm began to mass-produce its curved-dash 
Oldsmobile, a low-cost petrol car. The floorboards 
curved up in front, forming a stylish dashboard. 

Henry Ford worked as a machinist and engineer in 
Detroit as a young man. He built his first successful pet 
rol car in 1896 and founded the Ford Motor Company, 
his third company, in 1903. His first company failed, and 
he simply left the second. Ford introduced his famous 


Charles E. and J. Frank Duryea dem- Pioneer car manufacturer Henry Ford In the United States, Ransom 
onstrated the first successful Ameri- built his first successful petrol- E. Olds built 425 cars to begin 


[ can petrol-engined car. [ engined car. 


[ the mass production of cars, 


© 1893-1894 © 1895 O 1896 
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Liane Michelin company of France in- Oil strikes in the United 
States made fuel for cars 
cheap and plentiful. 


troduced the first tyres with com- 
pressed air for use on cars. 


The Duryea, the first successful The Stanley steamer was one of the The discovery of huge oil deposits ni 
U.S. petrol car, was built by broth- most famous steam-powered cars. Fran- U.S.A, in 1901 aided the growth of mer $ 
ers Charles and Frank Duryeainthe cis and Freelan Stanley, identical twin dustry by making petrol more plentiful a 


1890's. brothers, built the first one in 1897. cheaper. 


908, It sold for 825 U.S. dollars. Through 
d low production costs, he was able 
to cut the car's price repeatedly. The key to Ford's suc- 
cess was his moving assembly line, which tripled pro- 
duction to more than 240,000 Model T's a year. The car's 
price dropped to its all-time low of 290 U.S. dollars in 
1924. The Model T outsold all other cars for almost 20 
years. People called it, with affection, the Tin Lizzie. 

William Crapo Durant, another American, became a 
millionaire by making carriages. In 1904, he took control 
of the Buick Motor Company, founded by David Dunbar 
Buick, Durant made Buick a top car manufacturer by 
1908. That year, he organized General Motors Company 
with the goal of making cars in a broad range of sizes 
and prices. Over the next two years, the company, called 
GM for short, acquired many other car manufacturing 
companies, including Cadillac and Oldsmobile, plus 
many supplier firms. Charles W. Nash replaced Durant 
as president of Buick in 1910. Walter P. Chrysler, who 
had worked for Buick, eventually became vice president 
of GM. He later founded the Chrysler Corporation, an- 
other major American car company. In 1911, Durant and 
Louis Chevrolet formed the Chevrolet Motor Company, 
whose low-priced car enjoyed immediate success. Du- 
rant regained control of GM in 1916. Nash, who became 
GM's president in 1912, resigned and formed the Nash 
Motor Car Company. Chrysler eventually became vice 
president of GM. Later, he founded the Chrysler Corpo- 
ration. 

The Dodge brothers, john and Horace, originally 
produced bicycles. In 1901, they opened a machine 
shop in Detroit and soon built parts for Olds and Ford. 


Model T in 1 
mass production an 


Ford introduced the Model T. Wil- 
liam C. Durant set up General Motors. 


Henry Ford founded the Ford 
Motor Company. 


Henry M. Leland of the Cadillac Auto- 


mobile Company 
using interchangeable parts. 


Ta curved-dash Oldsmobile, the first 
m Ss-produced car, was driven up the 
steps of this building in Michigan, U.S.A. 
in a publicity stunt. 


by Henry Ford. 


most popular U.S. car 


began building cars 


Assembly-line methods were improved 
Ford used the moving as- 
sembly line to produce the Model T, the 
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The Dodges amassed a fortune from their business and 
especially from their purchases of Ford stock. In 1914, 
they began making their own cars, which were among 
the first American cars with an all-steel body. Buyers 
liked the new Dodge—and its price. It cost only slightly 
more than the Model T. 

Technological advances came quickly after the 
birth of the car industry and helped make cars safer, 
more comfortable, and easier to operate. One major de- 
velopment was the introduction of the electric self- 
starter. Charles F. Kettering, an American, invented it in 
1911, and General Motors installed the first ones in its 
1912 Cadillacs. The self-starter ended the need to insert 
a crank into the front of the engine and then turn the 
crank by hand until the engine started. Hand-cranking 
was difficult, troublesome, and sometimes dangerous. 

World War I (1914-1918) demonstrated the value of 
cars and other petrol-powered vehicles for military pur- 
poses. The war also proved the importance of the car in- 
dustry’s mass production methods. 

In September 1914, German forces advanced on Paris. 
The city taxicabs were used to rush French soldiers to 
the fighting front. The “taxicab army” helped stop the 
Germans during the first Battle of the Marne. The battle 
was the first turning point of the war because it ended 
Germany's chance of a quick victory. The first tanks were 
used by the Allies in 1916. That same year, Verdun was 
saved from German capture with the help of fresh 
troops and supplies carried to the battlefront by trucks. 

Car manufacturers produced large quantities of war 
goods for the Allies. They made thousands of military 
trucks and tanks, many naval craft, and other military 


General Motors introduced the elec- 
tric self-starter, invented by Charles F. 
Kettering the year before. 


Ford installed a m assembly line 
inhis U.S. car factory, dramatically 


cutting production time and costs. 


Road building boomed with the in- 


opularity of the car. In many 


creased pi 
work began on new motor- 


countries, 


of the early 1900s. ways. 


supplies. Car firms also contributed to the development 
and manufacture of motors for warplanes. 

The important part played by the car industry in the 
war helped to establish the car as a familiar means of 
transportation. 


The age of the car 


Car production increased greatly during the 1920s. 
During most of that period, business conditions were 
good and jobs were plentiful. As a result, a greater num- 
ber of people than ever before could afford to buy cars. 


World War I (1914-1918) dem- 
onstrated the value of cars, 
trucks, and other petrol- 
powered vehicles. 


The first motor show in 
Britain was in 1899. A few pet- 
rol-driven cars were shownat 
an exhibition in London's Ag- 
ricultural Hall. 


The number of drivers increased because engineering 
improvements made cars easier to start and to operate. 
Improved roads also contributed to the growth of the 
car as a means of transport. 

While car production increased during the 1920s, the 
number of car manufacturers decreased. The large man: 
ufacturers cut their profits on each car to step up their 
sales. Soon, only companies that could make and sell 
many cars quickly were able to stay in business. 

Alfred P. Sloan, who became head of General Motors 
in 1923, tried to stimulate sales by changing model 
styles every year. The tactic is often described as 
planned obsolescence—the manufacture of products 


Three U.S. manufacturers— 
Ford, GM, and Chrysler— 
[ dominate the market. 


e) 


1918 


O 1921 


O 1920s 


© 1922 


L 


Walter P. Chrysler became 
president of what is now the 
Chrysler Corporation. 


Motor vehicles played a major role dur- 
ing World War I. Military trucks, above, 

moved soldiers and supplies from place g 
to place. City. 


A 1920's boom in the car industry put 
more cars on the road. This 1922 photo- 
raph shows a traffic jam in New York 


Low-pressure, Or balloon 
tyres were introduced, gvi 
a more comfortable ride. 


GM's Chevrolet became the top-selling 
US. car in the late 19205, a distinctioa y7 
has held almost every year since. À 
Chevy is shown above. 


pu 
—— 
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Veteran, Vintage, and Classic cars are maintained by car enthusiasts. Vete i 

‘ . Veteran cars are th 
before December 31, 1918. Vintage cars are cars built between Jan. 1, 1919 and Desimber aE 
Classic cars are those built between 1925 and 1948. ý £ 


1904 Mercedes 
Double Phaeton 1928 Cadillac 
341 Sport Pheaton 


1938 Jaguar 


1915 Vauxhall 

Prince Henry S5100 Roadster 
Alfred P. Sloan became presi- US. production slumped to Production of the volkswagen 
dent of GM (U.S.A... He intro- 1,300,000 vehicles, the lowest “people's car” began in Ger- 


m duced new car models every many. The “Beetle” was still 
built in the 1980s, 


year, 


© 1923 


number since 1918. [ 


1930 1935 © 1939 


Fully automatic transmission 


motor vehicle production 
ell 36 per cent due to the and air conditioning were in- 
Great Depression. troduced. 


Car workers became a powerful la- 
bour group. These U.S. workers held 
a strike in 1936 for improved wages 
and working conditions. 


American farm families travelled by 
car to new homes in California during 
after drought in the 


Ned ae Ford, above, was one of the first 
model a V-8 engine. In spite of its new 

dei ord, like most other car firms, suffered the mid-1930s, 
times in the 1930's. Great Plains. 
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designed to become outdated sooner than might be ex- 
pected. Most of the world’s car manufacturers still fol- 
low this practice. 

Three huge companies—General Motors, Ford, and 
Chrysler—gradually took over the manufacture of most 
cars in the United States. During this same period, these 
companies also set up factories in Britain, Australia, and 
other countries. Small companies, such as Rolls-Royce 
in Britain and Packard in the United States, built luxury 
cars with smart styles and elegant features. These cars 
became known as classic cars. 

In 1929, a worldwide depression began and car sales 
were seriously affected for several years. People still 
continued to buy new cars, however, and sales ex- 
panded again in the late 1930's. 

The hard times of the 1930's. The car industry suf- 
fered severely during the Great Depression, which 
began in October 1929. In the United States, production 
of all vehicles fell by 36 per cent in 1930 and by a further 
29 per cent in 1931. In 1932, output fell by an additional 
44 per cent to about 1,300,000 vehicles. This was the 
lowest volume of cars produced since the war year of 
1918. Production then increased, recovering to about 
4,800,000 vehicles by 1941. 

Because of plant closures and lowered production, 
workers were periodically jobless during the depres- 
sion. Ford and Chrysler lost money, but GM made a 
profit throughout the 1930s. By the end of the decade, 
these three manufacturers controlled over 85 per cent 
of the car market: Many firms had gone bankrupt. Some 
others shifted to truck production and managed to sur- 
vive, 


Car manufacturers turned to 
manufacturing military equip- 
[ ment during World War Il. 


World War Il and the postwar years. Car manufac. 
ture in Europe was halted in 1939 by the outbreak of 
World War II (1939-1945). Motorists were unable to buy 
petrol freely because of rationing, and British and Ger- 
man car factories switched to producing military vehi- 
cles and munitions. In the United States, as in the United 
Kingdom, the car industry turned out war materials, in- 
cluding not only military trucks, jeeps, and personnel 
carriers, but also tanks, aircraft, aircraft and marine en- 
gines, artillery, and ammunition. 

Great changes occurred in the car industry between 
the start of World War | and the end of World War Il, 
There were far fewer manufacturers, but they could pro- 
duce far more cars. Competition changed from simple 
mass production to broad marketing programmes in- 
volving market research, product development, distri- 
bution, advertising, and publicity. Most of the industry 
giants had retired or died, and the companies tended to 
be run by corporate organization. 

After the war, the car industry resumed civilian pro- 
duction. The return of ex-servicemen and women, the 
enormous growth of the suburbs, and the unsatisfied 
demand for cars during the war all created a huge mar- 
ket for the motor companies. 

Changes in design improved many cars from the 
1920's to the 1950's. Progress was rapid in the 1920s. In 
1919, 90 per cent of all cars were open models. In 1929, 
90 per cent were closed cars. 

During the 1920's and 1930's, car engines became 
quieter and more powerful. Other improvements during 
that period included four-wheel brakes, quick-drying 
paints, sealed-beam headlights, shatterproof glass, fac- 


The British firms Austin and 
Morris merged to form British 
age Corporation. 


___ eee 


OQ Early 1940's 


© 1948 


Q191 


O1950s — ae 


L Tubeless tyres were intro- 


duced. Their casing was made 


airtight by an inner liner. 


Line car industry in Australia 
grew considerably during 
the 1950's boom period. 


uction 


Army tanks were produced 
by the car industry during 
World War II (1939-1945). 


The Studebaker, an American car, represented 
the "new look’ in cars after the end of World War 
ll. Cars became longer, wider, and lower, like the 
1947 model shown above. 


In many countries, road constr! H 
was increased to cope with the oi 
number of cars. Many motorways 
built. 
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Sports cars A sports car is designed primarily to provide the finest 
y possible driving performance. Thi 
of people own sports cars. Most of the time, they use their cars for EER travel. ee 
asts race their cars on tracks built especially for sports car competition. 


Ferrari Testarossa— Italy Nissan 300ZX—Japan 


Porsche 928 S4—Germany Corvette—United States 


American cars became larger, heavier, and more loaded Ford of America introduced the Mustang, a compact car 
with options, such as automatic transmission. which featured sport styling. 
| 
1950s © 1959 OQ 1964 


The British “mini,” a small saloon with 


front-wheel drive, was introduced 
and quickly became popular. 


Motor hotels or “motels” provide con- The German Volkswagen Beetle was The Ford Mustang, introduced in 1964, 

ead located accommodation for car introduced in 1938. It sold in great num- quickly became a favourite with car buy- 

he lers. They became popular during bers throughout the world from the ers. The Mustang was smaller and sport- 
e 1950s, 1950's to the 1980s. ier than most other compacts. 
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tory-installed radios and heaters, independent wheel 
suspension, and low-pressure balloon tyres. 

During the 1950's, performance and styling became 
keys to selling. Many changes were made to the popular 
family car. They were made longer, lower, wider, and 
more powerful in the United States and countries domi- 
nated by U.S.manufacturers, such as Australia. In Eu- 
rope, similar trends were followed by some of the more 
expensive family cars. But the cheaper European cars 
became shorter and narrower. 

During the late 1940's and 1950's, curved windscreens 
and wide rear windows became popular. Automatic 
transmissions were available in low-priced cars. Engine 
power was used to operate brakes and steering. Foam 
rubber made seat cushions more comfortable. New fab- 
rics were developed to strengthen upholstery. Window 
glass was tinted to reduce glare. 

The car today. About 370 million passenger cars 
travel the streets and roads of the world. Most cars are 
in the United States, Japan, Canada, and the countries of 
Western Europe. Many people of those lands consider a 
car a necessity. In most countries of Africa, Asia, Eastern 
Europe, and South America, the car is still considered a 
luxury by the great majority of the people. 

The car industry throughout the world produces 
about 42 million cars, buses, and trucks yearly. 

The widespread use of the car has resulted in a num- 
ber of serious problems. The fuel that powers the en- 
gines of almost all cars is a product of petroleum, or 
crude oil. But most countries do not have a large 
enough supply of oil to serve its energy needs. Also, 
cars give off harmful fumes that pollute the air. In addi- 


U.S. lawyer Ralph Nader pub- 
lished Unsafe at Any Speed, 
which led to new safety regu- 
lations. 


[ 


O 1965 Q198 


© 1970s 


tion, traffic accidents account for thousands of deat 
and injuries each year. 

The petrol shortage. People in the world 
rious petrol shortage in the mid-1970's. Many nation 
rely heavily on imports; for example, the United Stat 
imports more than two-fifths of the oil it uses, muci 
from Arab nations. In October 1973, Arab oil prodi 
cut off oil supplies to the United States. They ha 
shipments for five months to protest against U.S. suj 
port of Israel during the Arab-Israeli War of 1973, 

The shortage that resulted boosted petrol pri 
caused long queues at service stations. When the 
nations resumed selling oil to the United States, thi 
creased their prices dramatically. People in the Ui 
States realized that their dependence on other na 
for oil made the shortage a long-term problem. 
troleum (Recent developments). 

Car manufacturers conducted research into findi 
an engine that would be more efficient than the 
cating internal-combustion petrol engine used in 
cars. They experimented with diesel, electric, gas tu 
bine, Stirling, stratified charge, and Wankel engine: 

The diesel engine runs on fuel oil, which requi 
less refining than petrol. Diesel-engine cars have 
built by some European car manufacturers form 
years. The U.S. car industry introduced diesel engi 
some 1978 model cars. Diesel engines provide exce 
fuel economy, but they are relatively noisy and acce 
ate slowly. They also produce smoke, odour, and 
ous pollutants. See Diesel engine. 

The electric engine is powered by batteries. An 
tric car can travel a maximum of only about 97 kilon 


A worldwide petroleum 
shortage helped make fuel- 
[ efficient cars popular. 


© 1974 


Loevices that reduce exhaust 
fumes became standard 
equipment on U.S. cars. 


~e 


Front-seat shoulder belts have become 
standard equipment in cars since the late 
1960's, and were later made compulsory 


in some countries. await delivery. 


Japanese cars gained a significant share 
of the car market during the 1970's. Thou- 
sands of Japanese cars were shipped to 


i Citroën and Peugeot, 
merged to form the PSA” 
Peugeot-Citroén group. 


i 
Motorists waited for petrol at fil 
tions as a result of a worldwide oil sI 
age in the 1970s. In Los Angeles 
waited for a turn at the pump, 420°" 


1991 Chevrolet Caprice Classic 


tres with conventional lead-acid batteries before the bat- 
teries must be recharged. Manufacturers are working to 
develop improved batteries that would enable them to 
travel greater distances between recharges. See Electric 
car. 

The gas turbine engine can be fuelled with almost 
any combustible liquid, but it does not get good mile- 
age. In addition, gas turbines are expensive to produce 
and they give off large amounts of pollutants called ni- 
trogen oxides. See Turbine (Gas turbines). 

The Stirling engine can run on such fuels as kero- 
sene or alcohol instead of petrol. It is more efficient and 
produces less air pollution than do most other kinds of 
engines. But the Stirling engine is complicated and ex- 
pensive to produce. See Stirling engine. 


Japan first surpassed the 
United States as the world's 
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The stratified charge engine runs on a fuel mixture 
that has a high ratio of air to petrol. Burning such a mix- 
ture results in good fuel combustion and thus reduces 
emissions. But stratified charge engines are expensive 
and still require pollution control equipment. 

The Wankel engine, or rotary engine, is smaller than 
a reciprocating engine of the same power. But Wankel 
engines have been unable to achieve good mileage 
without giving off excessive amounts of pollutants called 
hydrocarbons. 

Air pollution. Motor vehicles— primarily the car— 
rank as one of the world’s leading sources of air pollu- 
tion. Each year, cars release huge amounts of carbon 
monoxide, hydrocarbons, and nitrogen oxides into the 
air by burning fuel. Oil companies often add a chemical 


Malaysia starts production of 
national car—The Proton Saga. 


leading manufacturer of cars. 


O 1980 O 1980s 


Japanese car manufacturers 
built assembly plants in the 
U.S.A. and the UK. 


auto 


eo an-type vehicles became popular 

wane the 1980's. This Chrysler model 

te introduced in 1984, and boosted the 
">. companys sales. 


1980s. 


Japanese plants 
tries, such as this Nissan assembly plant 
in Tennessee, U.S.A, first appeared in the 


O 1986 


1985 


The Japanese firm Nissan 
opened a car factory in Sun- 
derland, England. 


Aerodynamic designs, like this Miata 
by the Japanese manufacturer, Mazda, 
presented one of the sportiest new looks 
for cars in the early 1990's. 


in other coun- 
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called tetraethyl lead to petrol. Engines that use such 
leaded petrol pollute the air with poisonous lead com- 
pounds. Since the 1980's, the oil companies have been 
making unleaded petrol to avoid this problem. 

The United States was the first country to pass laws 
intended to lower pollution from cars. The Environmen- 
tal Protection Agency (EPA) enforces emission standards 
that restrict the amount of pollution that can be pro- 
duced by new cars. Starting with 1968 models, car 
manufacturers began improving the emission control 
systems of new cars. The Clean Air Amendments of 1970 
required sharp reductions of hydrocarbons and carbon 
monoxide emissions in 1975 model cars. 

To help meet the new standards, car manufacturers 
began installing devices called catalytic converters in 
the exhaust system of new cars. Catalytic converters re- 
duce emissions of carbon monoxide and hydrocarbons 
by converting these gases to harmless carbon dioxide 
and water. See Catalytic converter. 

Other pollution control methods include thermal re- 
actors, which mix hot engine exhaust with fresh air in a 
chamber near the exhaust pipe. This process burns up 
much of the exhaust and reduces carbon monoxide and 
hydrocarbon fumes. 

In the United States, between 1967 and 1984, the 
emission of hydrocarbons and carbon monoxide was re- 
duced by 96 per cent. Nitrogen oxides in car exhaust 
dropped by 76 per cent over the same period. 

Nevertheless, many transport experts believe that 
even with improved car emissions limits, some urban 
areas will have to adopt additional measures to halt air 
pollution. Such measures include banning car traffic in 
certain areas and improving public transport so that 
fewer cars would be used. See Air pollution. 

Traffic accidents. Car manufacturers and govern- 
ments spend large sums of money annually seeking 
ways to reduce the hazards of driving. The National 
Highway Traffic Safety Administration (NHTSA) sets 
safety standards for new cars in the United States. To 
meet U.S. federal standards, car manufacturers must 
equip cars with such safety features as safety belts and 
shatterproof windows. Other required equipment in- 
cludes a collapsible steering column and bumpers with 
improved capacity to absorb the impact of collisions. 

In other countries, less safety equipment is built into 
cars, but strong safety regulations prevail. For example, 


Important dates in the history of the car 


1770 Nicolas Joseph Cugnot of France successfully operateda 
three-wheeled steam-powered vehicle. 

1860 Jean Joseph Etienne Lenoir of France developed an inter- 
nal-combustion engine fuelled by coal gas. 

1865 Gottlieb Daimler and Karl Benz of Germany developed 
successful petrol engines of the type used today, 

1887 Magnus Volk of Brighton, England, built the first electric 
car. 

1893-1894 Charles E. and J. Frank Duryea built the first success- 
ful American petrol-powered car. z 

1896 Henry Ford, Charles Brady King, Ransom Eli Olds, and Al- 
exander Winton introduced their petrol-fuelled cars, 

1896 The Daimler company was set up in England to build pat- 
ented cars under licence of French and German origin. 

1897 The Horseless Carriage Syndicate began building the first 
Australian petrol-driven car, the “Pioneer.” 

1904 The first known Japanese motorcar was a steamcar built by 
Torao Yamaba. 

1906 Rolls-Royce of England introduced their “Silver Ghost’ 
model. 

1913 Australian manufacturers Caldwell-Vale built the first4- 
wheel-drive car intended for off-road use. 

1926 The Soviet Union's first car for the citizen was produced 
and called the NAMI-1. 

1938 Production of the Volkswagen “Beetle” began. It became 
the longest-ever production run of a car, continuing into 
the late 1980's. 

1959 The front-wheel drive “mini,” Britain's most successful car, 
was launched. It sold over five million. 

1980's The Japanese became the leading car manufacturers of 
the world. They produced more than 9 million cars in 
1989, almost a third of the world total. 


drivers and front seat passengers were required to wear 
a safety belt in Britain in 1983. The injuries and deaths 1 
from car accidents were reduced after the change. f 
Car manufacturers have experimented with passive | 
restraint systems, which do not have to be activated by | 
the occupants to provide protection. These systems con 
sist of safety belts that fasten automatically, airbags, Of > 
both. Airbags inflate automatically at the time ofacoll: | 
sion and provide a cushion between the occupants ani 
the dashboard. 7 i 
Changes in consumer preference. Until the 19705 
many car buyers in the United States preferred large, 
luxurious cars. In other countries, cars were generally 
smaller, but there was still a preference for larger cars. 


Choosing a second-hand 


ivi in 
car is an activity comno 
all parts of the world. a 
in many industrial cau g. 
now consider a car t0 
cessity. 


Sales of small cars had begun to increase in the mid- 
1960's, because more and more families bought small 
cars as second cars. 

The Arab oil embargo of the mid-1970's caused a seri- 
ous petrol shortage in the petrol-consuming nations. As 
the price of petrol increased, more families switched to 
smaller, lightweight cars, which gave more economical 
fuel consumption than large models. 

The switch in consumer preference from large cars to 
small ones contributed to the financial difficulties that 
car manufacturers in general faced by the 1980s. Japa- 
nese car manufacturers became very competitive during 
that period of financial difficulties. Japanese cars rose to 
a position of dominance in world markets. 

The price of a new car rose sharply during the early 
1980s. As a result, people kept their old cars longer be- 
fore buying a new one. But in the industrial countries, 
the number of cars in use continued to grow at a faster 
rate than the number of people. 

Cars of tomorrow will probably be increasingly fuel 
efficient and less polluting. Internal combustion engines 
will probably still power most cars. But worries about 
pollution will probably increase the use of electric vehi- 
cles, despite their limited range and speed. Their use 
will probably be in delivery trucks and other commer- 
cial fleets in large cities. 

Computerized controls will do more and more tasks 
in tomorrow's cars. With the flick of a switch, computer- 
ized suspension systems will adjust to changes in the 
road surface. Computers will be part of some four- 
wheel steering systems, in which the rear wheels can be 
steered as well as the front. Four-wheel steering will 
make it easier to manoeuvre a car than by front-wheel 
steering alone. Computers will also play an increasing 
role in creating tomorrow's cars, from the designing to 
the engineering to the assembling. The selling and serv- 
icing of cars will also be more and more computerized. 

People have long imagined electronically controlled 
roads, The driver would turn over guidance of the vehi- 
cle to a system in which electronic devices and controls 
inthe road and on the vehicle communicate with one 
another. The system would permit heavier traffic and 
ease congestion. However, a more likely earlier system 
would simply communicate to the driver such informa- 
tion as road conditions and traffic patterns ahead. 


Study aids * 


Related articles in World Book include: 
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endix, Vincent Ford, Henry, Il 

Benz, Karl 

Buick, Dayi Haynes, Elwoo' 
ick, David D. Kaiser, Henry J. 


Chrysler, Walter P. 
Daimler, Gottlieb 
Dodge brothers 
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Evans, Oliver 

Ford, Henry 


Ford Motor Co 
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Kettering, Charles F. 
Nash, Charles W. 
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Romney, George W. 
Stanley brothers 
Studebaker (John Mohler) 
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Car parts and devices 
Battery Induction coil 
Bearing Petrol engine 
Brake Radiator 
Carburettor Rotary engine 
Catalytic converter Shock absorber 
Diesel engine Silencer 
Electric generator Speedometer 
Flywheel Starter 
Fuel injection Thermostat (Uses) 
Gear Torsion bar suspension 
Gearbox Turbine 
Governor Tyre 
Ignition 
Kinds of motor vehicles 
Ambulance Motorcycle 
Bus Recreational vehicle 
Electric car Taxi 
Jeep Truck 
Other related articles 
Air pollution Michigan 
Antifreeze Motel 
Assembly line Petrol 
Car, Model Road 
Car racing Steam engine 
Horsepower Streamlining 
Hydraulics Traffic 
Italy (picture) Transportation 
Mass production (vehicles) 
Outline 


1. The importance of cars 
A. Impact on society 
B, Economic impact 
C Problems of safety 
D. Environmental impact 
Il, How a car works 
A. The power system 
B. The power train 
C. Control systems 
D. The support system 
E. The electrical system 
F. Comfort and convenience systems 
Ill, Building a car 
A. Market research 
B. Development of the concept 
C. Product engineering 
D. Manufacturing engineering 
E. Materials purchasing 
F. Manufacturing 
IV. The car industry 
A. Major producing countries and companies 
B. Economic importance 
V. Driving 
A. Learning to drive 
B. Responsibilities of driving 
C. Defensive driving 
VI. History of the car 


Questions 
Why did the petrol car eventually replace steam and electric 


cars? 
What is defensive driving? 
Why have Japanese car manufacturers come to dominate the 


world market? 
How has the car changed people's way of life? 
What is meant by the term planned obsolescence? Who origi- 


nated the idea? 


What are some ways in which computers are used in building a 


car? 
What development marked the birth of the car industry? 
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A model car may be a copy of a historic, modern, or imaginary 
car. This model is of a Mercedes-Benz 540, a version of the Ger- 
man car that was popular during the 1930s. 


Car, Model, is a small-scale copy of a car. Many peo- 
ple enjoy making and collecting model cars as a hobby. 
Some hobbyists collect many different types of model 
cars. Others only collect cars from a certain period or 
specialize in models of racing cars, antique cars, or cars 
of historic value. 

Some models are unique, handcrafted cars made 
from materials such as wood, metal, plastic, or clay. But 
the most popular type of model is the factory-made one. 
The first ready-made model cars, usually known as tin- 
plate models, appeared in the late 1800's. Some had 
clockwork motors. After World War I (1914-18), minia- 
ture die-cast metal models became popular. Successful 
examples included makes such as the American Tootsie- 
toy, French Solido, German Marklin, and British Mec- 
cano-Dinky models, which were realistic scale models 
of real vehicles. 

Other models can be assembled from kits. The first 


model kits were in metal, but plastic kits began to be 
sold from the late 1940's. Because of modern advances 
in plastics moulding, manufacturers can produce kits of 
very detailed models at a low cost. Many types of vehi- 
cles, including sports cars, lorries, racing cars, and un- 
usual show cars, are available in model kits. The kits in- 
clude step-by-step instructions on how to assemble the 
models. The builder can use such everyday tools as pli- 
ers, a sharp knife, and a small drill. The parts are stuck 
together with a fast-bonding styrene solvent, and the fin- 
ished model can be painted. 

Some car model enthusiasts prefer their models to 
look exactly like the real car as it was produced at the 
factory. Others prefer to customize their cars. This 
means that they give them special touches or features, 
such as elaborate paint finishes, unusual decorations, or 
moulded plastic wheels. 

Model car racing began in the 1930's, and models 
could soon reach over 200 kph. Indoors, people enjoyed 
racing small electric model cars around a continuous 
track. Each car runs in a slot formed by two metal strips 
from which the car picks up current for the motor. In the 
1980's young enthusiasts enjoyed playing with battery- 
powered radio-controlled cars. 

In the early years of radio control racing, the model 
cars used fuel-powered model aeroplane engines. Now 
most radio control cars are powered by a battery- 
operated electric motor. The motor drives the wheels 
through a set of gears. A carefully tuned transmitter com 
trols the speed and steering of a radio control car. The 
transmitter sends radio signals to a receiver built into 
the car. In racing, each participant uses an assigned 
channel or frequency. The use of different frequencies 
prevents cars from receiving conflicting signals from the 
transmitters of other competitors. 

Most radio control car races last 8 or 10 minutes. The 
car that completes the most laps on a track during the 
time limit wins the race. 


Radio control model cars are operated by radio signals transmitted to long, thin aerials attached 
to the car, /eft. At the start of a road race, right, operators prepare to guide their cars with radio 
signals they send from handheld transmitters. 
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Car Racing 


Car racing is a thrilling sport that tests the speed and 
performance of cars and the skill and daring of drivers. 
Each year, millions of spectators around the world at- 
tend a wide variety of motor races. 

Much of motor racing's popularity lies in the great va- 
riety of racing cars and racing events. The cars range in 
size from small, open karts (formerly called go-karts) to 
racing versions of saloon cars. However, all racing cars 
can be divided into two major groups: (1) production 
cars and (2) cars built specifically for racing. Production 
Cars are factory-made passenger cars converted into 
racing cars. Most cars built only for racing are not de- 
Signed to carry passengers. Car races range from 400- 
metre drag races that last only seconds to rallies that 
May cover great distances and last weeks. 

Most car races are held on tracks or circuits. Some 
OM oval with short straight lanes and curves that may be 

anked. Most oval tracks have an asphalt surface, but 
ee have a dirt surface. Other kinds of circuits are ir- 
as lar in shape, with straights, hills, and a variety of 
er i not normally banked steeply. Many turns are de- 
Ra ed by their names, such as hairpin, dogleg, and ess. 
pe are faster on oval tracks than on road courses be- 
3 nse cars can maintain higher speeds on banked 
enor hel on sharp, irregularly shaped turns. Lengths 
Ranh vary. The Nürburgring track, near Koblenz, Ger- 
and ee two loops: the north loop is 20.8 km long, the 
att loop is 45 km long. The Indianapolis 500 race in 
4 nited States is a 500-mile (805-kilometre) event, run 

n an oval track 4,02 km long. 

itl called street races or round-the-houses races 
aah ecome increasingly popular in car racing. Sucha 
pas run on a temporary course on city streets. The 
Mon amous street race is the one held annually in 
H Brae Street races have also been held in such cities 

Angham, England, and Montreal, Canada. 
pits, longside a car racing track are special areas called 

» Where drivers make refuelling stops during a race. 


held in Adelaide, attracts top 
drivers from many countries. 


In the pits, a skilled crew may also have to change tyres 
and make minor adjustments and repairs. The pit stops 
often take only seconds to complete. A delay in the pits 
can lose the race for a driver. Pit crews are part of large 
professional racing teams. Such teams also include car 
designers, builders, mechanics, and timekeepers, as 

well as the owners of the cars and the drivers them- 


selves, 
Safety measures 


Motor racing is a highly dangerous sport, but many 
steps have been taken over the years to make it as safe 
as possible for both spectators and drivers. Strong 
guardrails and heavy fencing protect spectators from 
cars that have gone out of control. A driver's most im- 
portant piece of safety gear is a racing helmet. Such a 
helmet has a hard outer shell made of fibreglass or car- 
bon fibre and a foam-cushioned lining. Drivers also 
wear flame-resistant clothing from head to toe, includ- 
ing a special face mask, as there is a high risk of fire 
when a car crashes. 

Lap and shoulder belts are standard safety equipment 
on racing cars. Every car also has a built-in structure to 
help protect a driver's upper body if the car rolls over. A 
racing car with an open cockpit—that is, without a roof— 
has a ro// bar, a dome-shaped metal bar that arches over 
the driver's head. A car with a roof has a roll cage, a 
structure of steel tubes that prevents the roof of an over- 
turned car from collapsing. 

A racing car carries fuel in a leak-resistant fuel cell 
within a metal or plastic fuel tank. A fuel cell consists of 
a strong, rubberlike bladder filled with a spongy mate- 
rial. The “cells” of the spongy material absorb the fuel 
and help keep it from spraying in case of a crash. A fuel 
cell also prevents fuel from sloshing around in the tank 
during a race, as this would make the car harder to con- 
trol. 
Many race tracks have medical facilities to provide 
emergency treatment to injured drivers in the event ofa 
crash. In some cases, helicopters rush injured drivers to 


nearby hospitals. 
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Sponsorship 


The cost of building or buying a racing car and keep- 
ing it in top condition makes motor racing one of the 
most expensive sports. For this reason, all professional 
racing teams have sponsors. A sponsor may bea 
wealthy person or a manufacturing company, such as a 
major car manufacturer or oil company. In return for 
their financial support, manufacturers advertise their 
products on the racing cars and on the uniforms of the 
drivers and crews. 


Racing organizations 


The Fédération Internationale de Automobile (FIA) 
regulates organized car racing in about 90 countries 
throughout the world. The FIA has its headquarters in 
Paris, The Formula One Constructors Association 
(FOCA) represents the manufacturers of Grand Prix cars. 
There are national ruling bodies for motor racing in var- 
ious countries; for example, in the United Kingdom 
(Great Britain) the Royal Automobile Motor Sports Asso- 
ciation is the governing body. 


Kinds of car racing 


There are two major kinds of car racing: Formula One 
or Grand Prix racing, and sports car racing. Other kinds 
of racing include stock car racing, drag racing, karting, 
rallying, and trials. Indy cars get their name from the In- 
dianapolis 500 race in the United States. 

Formula One racing features the most expensive 
racing cars. Each Formula One car is designed and man- 
ufactured individually. The cars are built according to a 
formula (set of specifications) drawn up by the FIA. The 
formula limits the engine size and determines overall 
body design. Formula One cars are also called Grand 
Prix cars. The French term Grand Prix means /arge prize 
and is the name of the series of races in which the cars 
compete. 

Formula One cars are designed on some of the same 
principles as aeroplanes. Like the fuselage (body) of an 
aeroplane, a Formula One car has a monocoque con- 
struction. In this type of construction, the car's central 
structure is a tube-shaped shell made of aluminium, car- 
bon fibre, or other durable, lightweight material. This 
structure provides the connecting point for the engine, 
suspension system, and other parts of the car and bears 
the mechanical stresses. 


A Formula One car has front and rear wings, or aero- 
foils. The flow of air over and under the wings produces 
a downward force that presses the car to the ground, 
This downforce holds the car to the road, which enables 
it to go faster on turns. Road-holding used to be im- 
proved by adding two structures called sidepods, one 
on each side of the cockpit. Each sidepod had a curved 
ground-effect panel on its underside. The ground-effect 
panels directed the flow of air moving under the car so 
that a low-pressure area, or partial vacuum, was created 
beneath the car. The resulting suction helped hold the 
car to the track. But ground-effect panels are no longer 
allowed in Grand Prix racing. 

Formula One cars have only one seat, an open cock- 
pit, and open wheels—that is, no mudguards. The 
engine of a Formula One car is at the rear. Before 1989, 
Formula One cars had a turbocharged engine. Turbo- 
charging increases the power of a small engine by using 
the energy from the engine's exhaust gases to spina 
windmill-like pump. The pump forces a large volume of 
a fuel and air mixture into the engine's combustion 
chamber, where the mixture is burned. The greater the 
volume of the fuel-air mixture in the combustion cham: 
ber, the more power is released and the more energy is 
converted into the car's speed. Turbochargers were 
banned in 1989. 

The Grand Prix races are the most famous interna- 
tional series of racing events held on road courses. Each 
season, about 16 races are held around the world, in 
countries such as Australia, Brazil, France, Italy, Mon- 
aco, and the United Kingdom. The races are governed 
by the FIA representative in each country. 

Grand Prix races are held on exceptionally challeng- 
ing courses. The races range from about 240 to 320 kilo- 
metres long. Cars reach speeds of more than 320 kilo- 
metres per hour on straights and may go as slow as 50 
kilometres per hour around sharp curves. The first 
driver to finish the required number of laps around the 
course wins. The top six drivers receive points. The 
driver who earns the most points in Grand Prix races in 
a year wins the World Drivers’ Championship. 

Famous Grand Prix drivers of the past were the Italian 
Alberto Ascari, the Argentinian Juan Fangio, the Austra 
ian Jack Brabham, and the British drivers Jim Clark and 
Jackie Stewart. In the 1980's, world champions include 
Niki Lauda of Austria, Alain Prost of France, and Ayrton 
Senna of Brazil. 


Grand Prix world champions 

Year Driver Country Year Driver Country Year Driver Country 
1951 Juan Fangio Argentina 1966 Jack Brabham Australia 1981 Nelson Piquet Brazil 
1952 Alberto Ascari Italy 1967 Denis Hulme New Zealand 1982 Keke Rosberg Finland 
1953 Alberto Ascari Italy 1968 Graham Hill Great Britain 1983 Nelson Piquet Brazil 
1954 Juan Fangio Argentina 1969 Jackie Stewart Great Britain 1984 Niki Lauda Austria 
1955 Juan Fangio Argentina 1970 Jochen Rindt Austria 1985 Alain Prost France 
1956 Juan Fangio Argentina 1971 Jackie Stewart Great Britain 1986 Alain Prost France 
1957 Juan Fangio Argentina 1972 Emerson Fittipaldi Brazil 1987 Nelson Piquet Brazil 
1958 Mike Hawthorn Great Britain 1973 Jackie Stewart Great Britain 1988 Ayrton Senna Brazil 
1959 Jack Brabham Australia 1974 Emerson Fittipaldi Brazil 1989 Alain Prost France 
1960 Jack Brabham Australia 1975 Niki Lauda Austria 1990 Ayrton Senna Brazil 
1961 Phil Hill United States 1976 James Hunt Great Britain 1991 Ayrton Senna Brazil in 
1962 Graham Hill Great Britain 1977 Niki Lauda Austria 1992 Nigel Mansell Great Brital! 
1963 Jim Clark Great Britain 1978 Mario Andretti United States 1993 Alain Prost France 
1964 John Surtees Great Britain 1979 Jody Scheckter South Africa 1994 Michael Germany 
1965 Jim Clark Great Britain 1980 Alan Jones Australia Schumacher 


Most racing cars are built in specialist factories, and 
are entered for races in teams. A Grand Prix team usually 
has two top drivers. Leading Grand Prix car constructors 
have included Ferrari, McLaren-Honda, and Lotus. 

Races are also held on road courses. Australia’s main 
event is the Tasman Cup series of races. Leading inter- 
national drivers compete. They drive racing cars which 
are not built to the World Championship formula (rules 
governing designs). Therefore, these races do not count 
toward the drivers’ world championship. Australia and 
New Zealand have a Gold Star series of races, similar to 
aminiature world championship. 

Formula One cars race in Grand Prix events. There are 
less powerful formulas, and races are held for these 
slower cars in which young racing drivers can gain ex- 
perience. There are also races for vintage (old) racing 
cars. 

Sports car racing consists of events for both pro- 
duction sports cars and specially built sports-racing 
cars, Most sports car races are held on road courses or 
on combined road courses and oval tracks. The 
Trans-Am Championship is a series of road races for 
production sports cars in the United States and Canada. 
Sports cars are also driven in endurance races. 

Asports racing car has the same shape as the original 
production model and retains such features as doors, 
lights, and windscreen. However, the spare tyre, and 
certain other parts of the vehicle are removed to make 
the car lighter, A power-to-weight formula helps make 
the races more competitive. According to the formula, 
cars with less potential horsepower may weigh less than 
cars with more powerful engines. Some sports racers 
have turbocharged engines. The most important British 
race for sports cars or GT (grand touring) cars is the 
Tourist Trophy, which is held at Silverstone in North- 
amptonshire. 

Endurance races are among the most popular sports 
car events. Such races last from 3 to 24 hours. The win- 
ner is the driver who completes the most laps within the 
specified time or becomes the first to cover the re- 
quired distance. During an endurance race, cars make 
"oat pit stops to refuel, change tyres, and alternate 
i pers Two or three drivers usually take turns driving 

car, Famous endurance races include the 24-hour 


En 

eran ce races are among the most popular sports car,- 

Dao hese cars are competing in the 24-hour event held in 
'ytona Beach, Florida, U.S.A. 


Car racing 181 


At the start of a drag race, a car's front wheels lift up as the 
driver quickly accelerates the car from a standing position. The 
fastest cars exceed 420 kilometres per hour. 


events held in Daytona Beach, Florida, U.S.A, and Le 
Mans, France. 

Stock car racing is restricted to large, late-model sa- 
loons like those car dealers have in stock. The cars are 
altered to increase their speed and power, but they still 
look like ordinary passenger cars. They have doors, and 
a windscreen. Drivers sit in the usual upright position. 
Stock cars have steel bodies and are therefore much 
heavier than many other kinds of racing cars. Stock cars 
may weigh 1,700 kilograms, compared with about 680 
kilograms for a racing car. However, a stock car's large, 
powerful engine enables it to reach speeds of 320 kilo- 
metres per hour. 

Most major stock car races are held on oval asphalt 
tracks. The distance around the tracks ranges from 
about 300 metres to as much as 4.3 kilometres for super- 
speedways, such as the one in Talladega, Alabama, 
U.S.A. A superspeedway has wide, high-banked corners 
that enable many cars to make the curves at speeds of 
up to 320 kilometres per hour. 

A series of about 30 Winston Cup races for stock cars 
are held in the United States and range from about 346 
to 960 kilometres. 

In Europe, hot rods race in small oval tracks without 
touching each other. This sport is based on stock car 
racing, See Hot Rod. 

Drag racing. A drag race is a high-speed event held 
ona straight paved track called a drag strip. Most drag 
races are 400 metres long, and many cars cross the fin- 
ishing line in less than six seconds. The fastest cars 
reach speeds of more than 420 kilometres per hour. 
Such cars use a parachute at the rear to help come toa 
stop. 
pragracing cars range from mass-produced passen- 
ger cars to strange-looking models built for racing only. 
The three most important types of drag-racing cars are 
(1) Pro Stock cars; (2) Top Fuel, or AA Fuel, cars; and (3) 
Funny Cars. Pro Stock cars are production cars that have 
been altered for racing. A Pro Stock car burns petrol 
and must use the car manufacturer's engine. For exam- 
ple, a Ford body must use a Ford engine. Top Fuel cars, 
also called dragsters, and Funny Cars burn a mixture of 
nitromethane and alcohol. Top Fuel cars may be built in 
any way the designer wishes. Most of the cars have a 
rear engine, one seat, and a long, slender frame. They 
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have small front tyres and large rear tyres because most 
of the weight of the cars shifts to the rear during accel- 
eration. Funny Cars must have a fibreglass copy of a pas- 
senger car body and meet restrictions on the wheelbase 
(distance between front and rear axles). 

Drag racing cars race two at a time, accelerating from 
a standing start. The losing car is eliminated from the 
competition, and the winner advances in the competi- 
tion to race against another car. The elimination contin- 
ues until only two cars are left. The winner of the last 
round is the meeting champion. 

Other kinds of racing. Many racing drivers begin 
their careers in karting. A kart is the smallest racing ve- 
hicle. Kart racing originated in the United States in 1956. 
There are two main types of events, sprint races and 
road races. A sprint race consists of three separate races 
or heats. The driver who finishes highest in all three 
heats combined wins a sprint race. In a road race, the 
driver who completes the most laps around the track in 
an hour wins the race. The fastest karts travel at 225 kph. 

A midget car is slightly larger than a kart. It has open 
wheels and an open cockpit. Midget cars race on oval 
dirt or asphalt tracks. The distance around the tracks is 
usually less than 800 metres. Midget races generally are 
no longer than 40 kilometres, The fastest midget cars 
reach speeds of about 185 kilometres per hour on 
steeply banked tracks. A sprint car is bigger than a 
midget car. It has a tall, narrow shape, a powerful, front 
engine, and open wheels. The cars race on oval dirt or 
asphalt tracks and can reach speeds of about 185 kilo- 
metres per hour. Sprint car races generally cover the 
same distance as midget car races. 

Two rugged forms of racing are off-road races and 
rallies. Popular vehicles for off-road races include small 
four-wheel drive vehicles. Most off-road races are long- 
distance events run on rough terrain. 

Most rally cars are production models, some of 
which have four-wheel drive. The chief kinds of rallies 
are held on public roads, but include special rough ter- 
rain and speed sections. A rally lasts several days. Brit- 
ain’s RAC rally is a leading international event. Other Eu- 


Kart races are divided into sprint races and road races. Ina 
sprint race, above, drivers sit up in their karts. In road races, 
they lie on their backs as they steer. 


Start Finish 
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Make a Pit Stop Cavtion—No Passing 


Give Woy 


Car-racing flags signal the start and finish of a race. Duringa 
race, other flags tell drivers to make a pit stop, to drive with cat: 
tion and not to pass because of an accident on the course, t0 
stop, or to give way to a faster car. 


ropean rallies are the famous Monte Carlo rally, the 
1,000 Lakes rally, and the Tour of Corsica. Among the 
most gruelling is the East African Safari Rally. 

Trials and hill climbs are events in which drivers 
pete against the clock over rough country or up ap 
ularly steep hill. 

Rallycross is a form of racing that takes place on spe 
cial circuits which have different surfaces, including 
mud or grass as well as tarmac. Fa 7 

Saloon races are for production cars modified for H 
ing. In Australia, the James Hardie 1,000 race for produ 
tion cars is run at Bathurst, New South Wales. Banger 
racing is for old saloon cars. The cars are allowed to a 
bump into one another as they race around an ovalt" 
with sharp bends. is 500 

Indy car racing is named after the Indianapolis 5 i 
race in the United States. The cars resemble Gran if 
cars, with ground-effect panels to help keep the i) i 
the track and turbocharged engines. Races are hel ry 
oval asphalt tracks and range from 200 to 800 kilome! 
long. for Ind) 

The Indianapolis 500 is the most popular race o 
cars. It takes place on the 4.02-kilometre Indianape ie 
Motor Speedway. There are 33 starting positions. ing | 
ers with the highest average speeds in four qualify jete 
laps earn the chance to race. The first driver to con 
200 laps around the track—a distance of 500 miles 
kilometres}—wins the race. 

The world’s fastest cars are rocket-powere! 
that look like missiles. These cars do not race again | 


com 
artic 


d vehicles 


other cars but against the clock to break the world land 
speed record. Most speed trials consist of two 1.6- 
kilometre runs on the hard, level surface of the Bonne- 
ville Salt Flats in Utah, U.S.A. The current land speed rec- 
ord of 1,019.47 kilometres per hour was set in 1983 by 
Richard Noble, a British driver. 


History 


The sport of car racing began in the 1890s. The first 
races were run on public roads between towns. Many of 
the courses were hilly, sharply winding dirt roads. Un- 
fortunately, drivers often lost control of their cars and 
crashed, sometimes injuring spectators standing along 
the road. 

Growth of organized racing. The world's first or- 
ganized motor-racing organization, the Automobile 
Club de France, was established in 1895. Later that year, 
it supervised the first actual car race—a 1,178-kilometre 
round trip between Paris and Bordeaux, France. Twenty- 
two drivers started in the race, but only nine of them fin- 
ished. The winners of the race averaged 24 kilometres 
per hour. 

In time, more and more races were run on tracks de- 
signed specifically for car racing. 

The first Grand Prix race took place on a large course 
near Le Mans, France, in 1906. It was supervised by the 
Fédération Internationale de Automobile (FIA), which 
was established in 1904 to govern international car rac- 
ing. The Indianapolis Motor Speedway in the United 
States opened in 1909, and the first Indianapolis 500 was 
run in 1911. The Grand Prix series began in 1920. The 
first 24-hour endurance race for sports cars was held in 
Le Mans, France, in 1923. Organized stock car racing 
began in 1936 in Daytona Beach, Florida, U.S.A. 

A British Napier car won the Gordon Bennett Cup in, 
1902, and during the 1930's the English Racing Automo- 
bile (ERA) had some successes. However, German and 
Italian cars dominated Grand Prix racing for many years. 
In the 1950s the British BRM and Vanwall won interna- 
tional races, as did cars built by the Cooper, Lotus and 
Brabham teams. The British Grand Prix is held at Silver- 
stone, a faster circuit than Brands Hatch, Kent, which has 
more difficult corners. Australian car racing began as 
early as 1904, and the first Australian Grand Prix took 
place in 1928 on Phillip Island, near Melbourne. The 
New Zealand Grand Prix was first run in 1954. In 1950, 
the FIA established the World Drivers’ Championship 
for Grand Prix drivers. 

Development of racing cars. The earliest racing 
cars had poor brakes and were hard to steer. The main 
Way to increase a car's power for racing was to make its 
Wort bigger. However, technological advances during 
ee d War | (1914-1918) enabled car designers to pro- 
bees More power from a smaller engine. Racing cars 
ise more streamlined and faster in the 1920s and 
an, Competition among car manufacturers also has- 

fe the development of racing cars. 

(939194 races were cancelled during World War Il 

ee i 945). After the war, racing cars became faster than 

ther ine development of the rear-engined racing car in 

fon W A 950s revolutionized the sport. Drivers no 

fea prad to sit upright to see over the front engine. In- 

Gaye ey could lean back and’so conform to a car S 
mlined body. Placing the engine behind the driver 
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also improved the car's weight distribution and pro- 
vided better traction. By the early 1960s, rear-engined 
vehicles had almost completely replaced front-engined 
cars in Formula One racing. In 1962, an English racing 
car designer named Colin Chapman introduced the mo- 
nocoque construction to Formula One cars. Wings ap- 
peared on racing cars in the mid-1960s. In 1978, Chap- 
man introduced the Lotus 79, the first ground-effect car. 
Turbocharging became a common feature of racing cars 
in the 1980s. 

Car racing today. Racing car designers are con- 
stantly seeking new ways to make cars run faster. At the 
same time, some racing organizations are changing 
their rules for safety reasons. In the early 1980's, for ex- 
ample, Grand Prix racing teams approved rule changes 
that banned the use of ground-effect panels on Formula 
One cars. 

The worldwide interest in Grand Prix racing contin- 
ued, with Hungary staging its first world championship 
race during the 1988 season. As cars got faster and 
faster, some people felt Grand Prix racing was becom- 
ing less exciting. The ban on turbocharged engines from 
1989 was aimed at increasing the drama of the actual 
racing. 
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Questions 
What goes on in the pits at a race track? 
How does a fuel cell help keep fuel from spraying in a crash? 


What is the power-to-weight formula? 
When and where was the first actual car race held? 


How long do endurance races last? 
What purpose does a roll bar or roll cage serve? 
How do wings enable racing cars to go faster on turns? 
Why are races faster on oval tracks than on road courses? 

is a water buffalo of the Philippine Islands. It 
is a little smaller than the Indian water buffalo. The cara- 
bao is slate blue-black in colour. A slow animal, it will 
not work in the heat of the day. But it will travel through 
bogs and marshes where no other large animal can 
pass. Like the Indian buffalo, the carabao is a good 
swimmer. This animal is fearless in the wild. When 
wounded it becomes dangerous, and charges fiercely 
with great speed. In the Philippines, people tame the 
carabao and use it to pull carts and carry loads. Some 
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farmers use tame carabaos to cultivate rice fields. See 
also Water buffalo. 

Scientific classification. The carabao is in the bovid family, 
Bovidae. It is Bubalus bubalis. 


The carabao is a slow, hard-working animal. It can pull heavy 
loads through marshes where other big animals cannot pass. 


Caracal is a member of the cat family related to the 
lynxes. It lives in dry regions and is found in India and in 
many places throughout Africa. Like the lynxes, the cara- 
_ cal has tufts of long hair on the tips of its ears. The lynx 
has brown tufts, but the caracal's are black. The caracal 
has reddish-brown fur. It is one of the Carnivora, a 
group that eats meat and hunts other animals. Its fur is 
never used in women’s coats, and should not be con- 
fused with caracul, a commonly used fur that comes 
from the karakul, a breed of Asiatic sheep. See also 
Lynx. 
Scientific classification. The caracal is in the cat family, Feli- 
dae. It is Felis caracal. 
Caracara is the name given to several large birds of 
South and Central America and the Southern United 
States. They often eat dead animals as vultures do, but 
they also capture and kill small animals. They have long 


The caracal, a relative of the lynx, lives in India and Africa. Like 
the lynx, the caracal has tufts of long hair on its ears. 


The crested caracara is a large meat-eating bird. It feeds on 
the flesh of dead animals and may also catch and kill live prey. 


legs, and some caracaras can run faster than most other 
birds. The crested caracara of the Southern United 
States and Central and South America has a black crest 
and a bare red face. This bird is shown on the national 
emblem of Mexico, where it is called the Mexican eagle. 
Scientific classification. Caracaras belong to the family Fal- 
conidae. The crested caracara is Polyborus plancus. 
Caracas (pop. 1,261,116; met. area pop. 3,310,236) is the 
capital, largest city, and economic centre of Venezuela. 
It lies in a valley in northern Venezuela, about 10 kilome: 
tres inland from La Guaira, a Caribbean Sea port (see 
Venezuela [political map)). 3 
The city. Caracas is one of the most modern cities in 
Latin America. Since the 1950's, many new high-rise 
office and apartment buildings have been erected. This 
construction boom and a rapidly growing population 
have changed Caracas from a quiet colonial city toa 
crowded, busy urban centre. Traffic jams occur often. 
Caracas still has a few districts that date from its colo: 
nial period, which lasted from the 1500's to the 1800's. 
Much of what remains of these areas is in the centre of 
the city, near a park called the Plaza Bolívar. The old 
buildings in this area include the gold-domed Venezu: 
lan Capitol, a historic cathedral, and City Hall. A few 
blocks from the plaza is the Miraflores Palace, a beauti- 
fully decorated old building that houses the offices of 
the president and his chief advisers. i 
Many of Caracas’ middle-class residents live in high 
rise apartment buildings. Most of the wealthier families 
live in large, traditional Spanish-style houses. Many Ţ 
poor people live in slums called barrios, which consist 
of flimsy shacks built on slopes that surround the city: 
Economy. Most of the people of Caracas work for 
government agencies, in government construction pro} 
ects, or in the government-owned oil industry. Caracas 
produces such products as beer, cement, papel an 
textiles. x 
Modern roads serve the major residential and busi- 
ness areas of Caracas. The Autopista, or Caracas-la a 
Guaira Expressway, winds through steep mountains a! 
connects Caracas with La Guaira, its port. Caracas also 
has an underground railway system. 


History. Caracas was founded in 1567 by Spaniards 
who went to the Western Hemisphere in search of gold. 
Venezuela gained independence from Spain in 1821, 
and Caracas became the capital in 1829. Since the 1920s, 
Venezuela has been an important oil producer and has 
steadily gained wealth. Throughout this period, espe- 
cially since the 1950s, the government has used income 
from the oil industry to make Caracas into a modern city. 

See also Venezuela (pictures). 

Caracul. See Karakul. 

Caradon (pop. 75,800) is a local government district in 
southeast Cornwall, containing several seaside resorts. 
The best-known resorts are Looe and Polperro. Tourism 
and agriculture are the chief occupations, but Liskeard 
and Saltash are centres of light industry. Polperro is fa- 
mous for crab and lobster fishing. Saltash claims to be 
the oldest borough in Cornwall. Beside the Tamar Road 
Bridge, near the district's boundary with Devon, stands 
the Royal Albert Railway Bridge. Isambard Kingdom Bru- 
nel designed the bridge in 1859. 

Caradon, Lord. See Foot (Sir Hugh Mackintosh Foot). 
Caramanlis, Constantine (1907- _), also spelled 
Karamanlis, served as prime minister of Greece from 
1955 to 1963 and from 1974 to 1980. He was president of 
Greece from 1980 to 1985 and he became president 
again in 1990, The prime minister heads the govern- 
ment. The president has less involvement in government 
operations than does the prime minister. His first term 
as prime minister was a period of political stability that 
brought much economic development to Greece. 

Caramanlis was born in Prote, near Serrai in northern 
Greece, and received a law degree from Athens Univer- 
sity in 1932. Caramanlis won election to the Greek parlia- 
ment in every election from 1935 to 1963. 

In 1963, following a minor dispute with King Paul of 
Greece, Caramanlis resigned as prime minister. He went 
into voluntary exile after his political party lost the elec- 
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tion that year, He returned from exile and became prime 
minister in 1974 after Greek military leaders asked him 
to form a civilian government. The military government 
had resigned following the Turkish invasion of Cyprus. 
In 1980, he resigned as prime minister and was elected 
president. 

Carat is a measure used by jewellers in weighing pre- 
cious stones. The term is derived from the Arabic carat, 
meaning a bean or seed. In ancient times, the seeds of 
coral and carob trees were used as weights for precious 
stones. The stones were described to be of so many 
"beans’ weight" or “carats.” The metric carat weighs 200 
milligrams, or 0.2 gram. 

The term is also used to express the amount of gold 
in an alloy. In this sense, the word is spelled karat in 
some countries. A carat is 3; of the total weight of the 
alloy. For example, an 18-carat gold ring has 18 parts 
gold and 6 parts alloy. Pure gold is 24 carats. 

See also Alloy; Diamond; Gold. 

Caratacus was king of the Catuvellauni, a powerful 
British tribe at the time of the Roman invasion of Britain 
in AD. 43. Caratacus led the Catuvellauni when they 
were defeated by the Romans at the Battle of the Med- 
way. He escaped, and carried on successful guerrilla 
warfare against the Romans. He lost a hard-fought battle 
in AD. 51, possibly at Caer Caradoc, near Ruthin in 
Clwyd, Wales. He took refuge with a northern tribe, the 
Brigantes, whose Queen Cartimandua gave him up to 
the Romans. Caratacus was a son of Cunobelin (Cymbe- 
line; see Cymbeline). 

See also Kings and queens of Britain and Ireland 

(Early rulers). 
Caravaggio, Michelangelo Merisi da (1573-1610), 
was an Italian painter known for the powerful realism of 
his religious pictures. Caravaggio refused to idealize his 
religious figures in the tradition of earlier European art. 
He supposedly used peasants and people from the 


Caravaggio‘s paintings are 
noted for realism and empha- 
sis on light and shadow. The 
Fortune Teller, left, was one 
of his early works, completed 
in the mid-1590s. In his later 
paintings, Caravaggio concen- 
trated on religious subjects. 
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streets as models for his unorthodox interpretations of 
Biblical stories. 

In most of his paintings, Caravaggio grouped his fig- 
ures against a plain, dark background and spotlighted 
them with an intense, revealing light. An example of his 
style, The Supper at Emmaus, is reproduced in the 
Painting article. Caravaggio’s realistic approach influ- 
enced such artists as Peter Paul Rubens and Diego 
Velazquez and helped establish the baroque movement 
in European art (see Baroque). 

Caravaggio’s real name was Michelangelo Merisi. He 
named himself after his birthplace, the northern Italian 
town of Caravaggio. 

See also Painting (The 1600's and 1700's). 

Caravan is a wheeled vehicle that is pulled by a car or 
truck. Caravans are designed to be used chiefly as tem- 
porary living quarters for either recreational travel or 
camping. Mobile homes, on the other hand, are de- 
signed to be used for permanent, year-round living (see 
Mobile home). 

Recreational caravans include hard-top trailers and 
folding caravans. A hard-top trailer provides a dwelling 
for people on a car, fishing, or walking holiday. Hard-top 
trailers can be moved easily and serve as comfortable 
living quarters. Most trailers are sold with furniture and 
a completely equipped kitchen and bathroom. These 
trailers range in size from 4 to 10 metres long and from 
1.8 to 2.4 metres wide. Popular models are about 2 me- 
tres wide. 

Folding caravans are smaller and more compact than 
hard-top trailers. A folding caravan has walls that are 
made out of heavy fabric, plastic, or some other mate- 
rial. The caravan folds out into a tentlike structure in 
which four to eight people can sleep. It may also have a 
kitchen and bathroom. 

The first caravans to be used for leisure purposes 
probably appeared in the late 1800's. A well-known trav- 
eller of the time was Dr R.W. Gordon Stables. His horse- 
drawn caravan, built around 1884, can still be seen 
today. Motor powered caravans were first seen in the 
early 1900's. During the 1930's, caravanning gained pop- 
ularity as a leisure activity and by the 1960 it had be- 
come widespread. Most countries have caravan clubs 
which give advice on all aspects of caravanning. The 


A hard-top trailer is a popular choice for a family holiday and 
for fishing and walking trips. Caravans have comfortable interi- 
ors with room to store an assortment of gear. 


Caravan Club of Great Britain was founded in 1907 and 
is the largest organization of its kind in the world. 

See also Recreational vehicle. 

Caravan is a long train of people and pack animals tha | 
travels through wild or barren country. The name comes 
from the Persian word for people or army. Among the 
animals used for caravans are camels, mules, and lla- 
mas. Caravans of as many as 5,000 camels once carried | 
goods out of Persia, China, and India to ports for ship- 
ment to Europe. 

Caravel was a type of ship used for trading on the 
Mediterranean Sea from the 1300's to the 1600's. Colum- 
bus sailed in caravels during his first voyage across the 
Atlantic, and Spanish and Portuguese sailors used such 
vessels for ocean exploration and trade during the 
1500's and 1600's. Some caravels, used for fishing and 
coastal shipping, weighed about 10 metric tons. Those 
designed for ocean voyages weighed about 50 metric 
tons. The caravel was smaller, lighter, and easier to ma- 
noeuvre than the ga//eon, another commonly used ship 
of the time (see Galleon). The ocean caravel had a high 
structure at the bow called the forecast/e. A higher 
structure of two decks at the stern was called the stem 
castle. 

The true caravel had four masts. The foremast carried | 
square sails, and the other three carried /ateen, or trian 
gular sails. Three-masted caravels like Columbus‘ Niña | 
and Pinta usually had square sails on the first two masts | 
and lateen sails on the rear mast. The flagship of Colum- 
bus, the Santa María, was larger than a caravel and had 
a deck amidships. It was called a nao (ship). See also Co- 
lumbus, Christopher. 

Caraway, a herb of the parsley family, is famous for its 
spicy seeds. Caraway seeds are used to flavour pastry 
and some kinds of cheese. They are also used in some 
medicines. The plants grow in Europe, in Asia, and in 
the United States. See also Herb (picture). 

Scientific classification. Caraway is in the parsley family, | 
Umbelliferae (Apiaceae). It is Carum carvi. | 
Carbide is a chemical compound made up of carbon 
and a metal. Iron carbide consists of carbon and iron. 


A caravel with a two-deck structure at its stern 


Different amounts of carbon in iron change the proper- 
ties of the iron. Pig iron, wrought iron, and steel contain 
different amounts of carbon. Calcium carbide is the 
source of such industrially important products as acety- 
lene and calcium cyanamide. Silicon carbide, also called 
Carborundum, is used as an abrasive and to form the 
cutting edges of tools. 

See also Carbon; Carborundum. 

Carbine is a short, light-weight version of a rifle. It 
weighs about 3.2 kilograms, or about 1.4 kilograms less 
than a rifle, Carbines shoot much farther and more accu- 
rately than a pistol, but not as far as a rifle. Carbines are 
used by soldiers who must fight from tanks, or similar 
cramped spaces. 

The early carbines were short muskets. In World War 
11(1939-1945), carbines were used as gas-operated semi- 
automatic weapons that were similar to the Garand rifle 
(see Garand rifle). 

Carbohydrate is one of the three main classes of 
foods essential to the body. The others are fats and pro- 
teins. Carbohydrates include all sugars and starches and 
also some other substances, such as cellulose and gly- 
cogen. They are the main source of energy for animals 
and plants. 

Carbohydrates are made during photosynthesis, the 
process by which green plants make food. Animals ob- 
tain carbohydrates by eating these plants or other ani- 
mals, Animals and plants also store carbohydrates for fu- 
ture use, All carbohydrates consist of the chemical 
elements carbon, hydrogen, and oxygen. 

Carbohydrates make up 55 per cent or more of the 
total number of calories in a well-balanced diet. Foods 
high in carbohydrate content include bananas, bread, 
omen potatoes, and rice. Some sources of 
a y rates, such as fruits, vegetables, and whole ce- 
ae grins, also contain important amounts of vitamins 
iar pera Most sweets and soft drinks have a high 
ae ment However, they serve only as a source of 
o the body and so do not provide the health 

fing. omer carbohydrate foods. 

Boy dratos carbohydrates. There are two kinds of car- 
Risa eee and complex. Simple carbohydrates 
Fries Face, le molecular structure. Complex carbohy- 
Rts of Me i complicated molecular structure that con- 
Rtiiins. ple carbohydrates joined together in long 
E Seeleetaeonee There are two kinds of simple 
and all ih es, monosaccharides and disaccharides, 
Adisacch aes Monosaccharides are simple sugars. 

The Ran le consists of two monosaccharides. 
tose, and Spel monosaccharides include glucose, fruc- 
anne os lactose. Glucose, a mildly sweet sugar, is the 
Ralled He carbohydrate in the blood. It is also 
comes from uae Fructose, an extremely sweet sugar, 
both glue ruits and vegetables. Large amounts of 
Bis ae and fructose are found in honey. Galactose 
Bs, ood only as part of a disaccharide called lac- 
acre most important disaccharides are su- 
molecule of e, and maltose. Sucrose is table sugar. A 
inked to a i reran consists of a molecule of glucose 

Bit Super olecule of fructose. Much sucrose comes 
ire a and the juices of the sugar beet plant. 
as an extremely sweet taste and almost 
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A monosaccharide molecule of glucose 


ry 


A disaccharide molecule of maltose 


we 64 
p ig 
Part of a polysaccharide molecule of starch 


Carbohydrates consist of carbon, oxygen, and hydrogen atoms 
arranged in “building blocks” called saccharides. A monosaccha- 
ride consists of only one saccharide. A disaccharide is made up 

of two saccharides, and a polysaccharide has hundreds or more. 


no odour. Lactose, also called milk sugar, makes up 
about 5 per cent of cows milk. A molecule of lactose 
consists of a molecule of glucose and a molecule of ga- 
lactose. Maltose, or malt sugar, remains after the brew- 
ing process. It is used to flavour some sweets. A mole- 
cule of maltose consists of two molecules of glucose. 

Complex carbohydrates, also called polysaccharides, 
are made up of many monosaccharides. Polysaccharides 
include starch, cellulose, and glycogen. A molecule of 
starch consists of hundreds or even thousands of glu- 
cose molecules joined end to end. It is the chief form of 
carbohydrate stored by plants. Starch occurs in such 
foods as beans, maize, potatoes, and wheat. Molecules 
of cellulose and glycogen, like those of starch, consist of 
many glucose molecules. Cellulose makes up much of 
the cell walls of plants. Glycogen, sometimes called ani- 
mal starch, is the chief form of stored carbohydrate in 
animals. 

How the body uses carbohydrates. Carbohydrates 
are used by the body as fuel. However, only monosac- 
charides can enter the bloodstream directly from the di- 
gestive system. Disaccharides and starch must be di- 
gested in the small intestine before the body can use 
them. For example, sucrose must first be broken down 
into glucose and fructose. Lactose must be broken 
down into glucose and galactose. Starch has to be bro- 
ken down first into maltose and then into glucose. 

After carbohydrates have been broken down into 
simple sugars in the small intestine, the blood trans- 

orts them to the liver. The liver changes fructose and 
galactose into glucose, which is carried by the blood to 
all the cells of the body. The cells use glucose as fuel for 
the muscles and nerves and to build and repair body tis- 
sues. The liver changes excess glucose into glycogen 
and stores it. When the level of sugar in the blood is 
low, the liver changes glycogen back into glucose and 
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releases it into the blood. Glycogen is also stored in the 
muscles as an emergency reserve of energy. Some of 
this glycogen is changed back into glucose when the 
body needs energy quickly. 

Cellulose differs from most other carbohydrates be- 
cause it cannot be digested by the human body and has 
no food value. However, certain amounts of it are useful. 
Cellulose helps maintain the health and tone of the in- 
testines and thus aids digestion. Cattle, goats, and many 
other animals that eat plants have bacteria in their diges- 
tive systems that break down cellulose. The bodies of 
such animals use the digested cellulose as fuel. 

Related articles in World Book include: 


Bread Glucose Saccharides Sucrose 
Cellulose Glycogen Starch Sugar 
Dextrose Nutrition 


Carbolic acid. See Antiseptic (History). 

Carbon is one of the most important chemical ele- 
ments. Industry uses it in a wide variety of products, and 
all living things are based on carbon. Without carbon, 
life would be impossible. Yet carbon makes up less than 
0.03 per cent of the earth's crust. 

Forms of carbon. Pure carbon exists in nature in the 
form of diamonds, and in graphite, such as that used in 
some lead pencils, Both forms are pure carbon with dif- 
ferent crystal structures. Another form of pure carbon, 
called amorphous carbon, consists of graphitelike parti- 
cles too tiny to see without a microscope. 

Diamonds and graphite have important industrial 
uses. But much of the carbon used in industry is amor- 
phous carbon. Amorphous carbon and ash result when 
materials containing carbon are burned or heated with- 
out enough oxygen for them to burn completely. For ex- 
ample, if oil, natural gas, or other petroleum fuels are 
burned in limited supplies of air, a powdery-black soot 
of amorphous carbon, called carbon black, is formed. 
Carbon black is also called /ampblack, gas black, or 
channel black. It is used in rubber products and paint. 

Animal charcoal or bone charcoal, also called bone- 
black, results from heating bones without exposing 
them to air. Wood charcoal results from heating wood 
without enough air to burn it completely. The various 
kinds of charcoal are used to remove the brown colour 
from sugar and to filter impurities and odours from the 
air. Charcoal is also used as a cooking fuel. 

Coke, an important fuel used in making steel, results 
from heating soft coal without oxygen, as in making 
charcoal. /vory black, made by heating ivory, is some- 
times used as a pigment (colouring matter) in paint. 

Occurrence. Most carbon occurs in combination 
with other elements. For example, the carbon dioxide in 
the air is a compound of carbon and oxygen. Other com- 
pounds containing carbon include minerals such as 
limestone (calcium carbonate), and fuels such as coal 
and petroleum. Carbon compounds make up the living 
tissues of all animals and plants. There are more than 1 
million known carbon compounds. These compounds 
combine in various ways to produce an almost unlim- 
ited number of carbon-containing substances. Organic 
chemistry, which is the name given to the study of com- 
pounds made by and derived from living organisms, is 
primarily a study of carbon compounds. 

Properties. The forms of pure carbon vary widely 
depending upon which crystal structure the atoms take. 


In diamond, the carbon atoms are arrange 


d in a close 


framework that makes diamond one of the hardest sub- 


stances known. Diamonds are used to cut 
materials. In contrast, graphite is so soft th: 
used to lubricate moving machine parts. It: 
atoms are arranged in flat sheets or layers 
slide back and forth over each other. 


other hard 
at it is widely 
s carbon 
that can easily 


At room temperature, pure carbon does not react 
chemically, but its compounds unite easily with other el- 


ements and compounds. Pure carbon will 


not dissolve 


in any common solvent. At higher temperatures, carbon 


combines with oxygen, sulphur, certain m 


etals, and ele- 


ments of the halogen group. Carbon also forms the 


many organic compounds which usually c 
gen and may contain other elements. 


‘ontain hydro- 


Carbon has the chemical symbol C. It does not melt, 
but it sublimes at about 3500’ C. That is, it changes from 


a solid directly to a gas. Carbon’s atomic n 


umber is 6 


and its atomic weight is 12.011. Its most common iso- 
tope (type of atom), carbon 12, was adopted in 1961 as 
the standard for atomic weights with an assigned weight 


of 12.0000. 


A radioactive carbon isotope of mass 14 provides ar- 


chaeologists with a method of finding the age of many 
ancient objects. See Radiocarbon. 

Related articles in World Book include: 
Bitumen Carbon tetra- Coke 
Carbide chloride Diamond 
Carbohydrate Carbonate Graphite 
Carbon dioxide Charcoal Hydrocarbon 
Carbon disulphide Chemistry Iron and steel 


Carbon monoxide Coal 


Carbon bisulphide. See Carbon disulphide. 


Carbon black. See Carbon. 


Carbon cycle. See Ecology (The activities). 


Carbon dating. See Radiocarbon (Radi 
ing; diagram: Radiocarbon dating) 


ocarbon dat 


Carbon dioxide is a colourless, odourless gas. It oc: 
curs in the atmospheres of many planets, including that 


of the earth. On the earth, all green plants 
bon dioxide from the atmosphere to live a 
mals produce the gas when their bodies c 


must get cat- 
nd grow. Ani 
convert food 


into energy and living tissue. Animals release carbon dt 


oxide into the atmosphere during respirati 
dioxide is also created by the burning of a 


ion. Carbon 
ny substance 


that contains carbon. Such substances include coal, pet 
rol, and wood. Fermentation and the decay of dead 

plants and animals also produce carbon dioxide (see 4 
Fermentation), Carbon dioxide makes up less than 1pe 


cent of the earth's atmosphere. 

The carbon dioxide in the earth's atmos] 
regulate the planet's temperature. When s' 
reaches the earth, some of it is converted 


phere helps 
unlight 
into heat. The 


carbon dioxide absorbs some of the heat and s0 helps 
keep it near the earth's surface. If all the heat from pe 
sunlight escaped into outer space, the earth woul a 
come very cold. The amount of carbon dioxide in the ly 
mosphere has been increasing since about 1890, chie 
as a result of the burning of fuels that contain car on 


This increase has caused a slight rise in th 
age temperature. See Greenhouse effect. 


e earth's ave" 


d 
Carbon dioxide has important uses in the hom’ an 
in industry. For example, carbon dioxide release y s 


baking powder or yeast makes cakes rise. 


Carbon dio% 


ide in soft drinks, beer, and sparkling wines gives the 
beverages their fizz. Some fire extinguishers use carbon 
dioxide because it does not burn and because pure car- 
bon dioxide is heavier than air. Carbon dioxide's heavi- 
ness enables it to blanket a fire and prevent oxygen in 
the air from reaching the fire. Fires need oxygen to con- 
tinue burning. Carbon dioxide's heaviness can also 
cause it to collect at the bottom of caves, mines, silos, 
and wells, The gas may keep oxygen out of such places 
and so make it dangerous for people and animals to 
breathe there. 

Carbon dioxide becomes a solid at —78.5° C. Solid 
carbon dioxide is commonly called dry ice because, at 
normal pressure, it does not become a liquid as its tem- 
perature rises. Instead, it sublimes—that is, it changes 
from a solid directly into a gas. 

Carbon dioxide molecules consist of one carbon 
atom and two oxygen atoms, Carbon dioxide has the 
chemical formula CO,. The gas was first identified in the 
1750s by Joseph Black, a Scottish chemist and doctor. 

See also Dry ice; Fire extinguisher; Photosynthesis. 
Carbon disulphide, also called carbon bisulphide, is 
acolourless, poisonous, and highly flammable liquid. Its 
chemical formula is CS,. It has a pleasant odour when 
pure, but usually contains impurities which have the 
odour of rotten eggs. Industries use carbon disulphide 
in making cellophane, insecticides, rayon, and carbon 
tetrachloride, an important solvent. Carbon disulphide 
can dissolve sulphur, iodine, waxes, and India rubber. 

Carbon disulphide is made by heating coke and sul- 
phur in an electric furnace. It can also be produced by 
heating iron disulphide (FeS,) and carbon. It boils at 
46.5° C and melts at —111.6° C. 

See also Sulphide. 
Carbon 14. See Radiocarbon. 
Carbon monoxide is a colourless, odourless, taste- 
less, and extremely poisonous gas. Because it has no 
odour or colour, people inhaling it usually fall asleep 
without realizing they are being poisoned. Carbon mon- 
oxide prevents haemoglobin (the oxygen-carrying sub- 
stance in the blood) from supplying oxygen to the body. 
Without oxygen, people and animals soon die. 

Carbon monoxide is produced when substances con- 


Carbon dioxide in the air 


Plants absorb carbon dioxi 
mals inhale that oxygen an 
bodies. Through this cycle, the supply of oxygen an 


Carbon 
dioxide 
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taining carbon—such as coal, wood, oil, or petrol—are 
oxidized (burned) without enough oxygen present. How- 
ever, most carbon monoxide in the atmosphere comes 
from natural sources. For example, the decay of organic 
materials in the absence of oxygen produces carbon 
monoxide. Some reactions in soil and in the atmosphere 
remove carbon monoxide, thereby keeping the total 
amount of the gas nearly constant. But car engines also 
produce carbon monoxide, and dangerous amounts can 
build up in crowded city streets. Cigarette smoke also 
contains a small amount of carbon monoxide. Even this 
small quantity can be harmful. 

Industry burns carbon monoxide to provide heat for 
manufacturing processes. The carbon monoxide is usu- 
ally in a fuel gas such as water gas or producer gas. 
These gases are sometimes used to heat homes and to 
cook food (see Gas [How gas is manufactured). Carbon 
monoxide is also used to separate metals such as iron 
and nickel from their ores and to purify them. 

The chemical formula of carbon monoxide is CO. The 
gas was first prepared in the laboratory in 1776 by J.M. 
F. de Lassone, a French chemist. Its composition was 
identified in 1800 by William Cruikshank, an English 
chemist. 

Carbon tetrachloride is a clear, colourless liquid 
that does not burn. Industries use it to dissolve oils and 
rubber. They also use it to manufacture refrigerants, and 
to produce propellants that make liquids spray from 
containers. + 

Carbon tetrachloride was once widely used as a 
cleaning fluid. But inhaling its fumes can cause severe 
illness or death. In addition to being nonflammable, car- 
bon tetrachloride will not mix with water, but it changes 
into poisonous gases when heated. Some countries ban 
the use of carbon tetrachloride in household products. 

Manufacturers make carbon tetrachloride by passing 
chlorine through glowing coke, or by combining chlo- 
rine with carbon disulphide or methane. Carbon tetra- 
chloride has the chemical formula CCl,. 

Carbonate is any compound that contains the carbon- 
ate jon. Anion is an atom or a group of atoms with an 
electric charge. The carbonate ion has two negative 
charges and consists of one carbon atom and three oxy- 


de exhaled by people and animals, and give off oxygen. People and ani- 
d exhale pania dioxide, which is produced by burning food in their 


d carbon dioxide stays fairly stable. 


Oxygen 
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gen atoms. Its chemical formula is CO;=. Chalk, marble, 
and other limestones are examples of a naturally abun- 
dant carbonate, calcium carbonate. Animal bones and 
teeth as well as egg and oyster shells have large 
amounts of calcium carbonate. 

Carbonate ions combined with metal ions form the 
most common carbonates, including calcium carbonate. 
These metal carbonates can be produced by allowing a 
water solution of a chemical base, such as sodium hy- 
droxide, to combine with carbon dioxide. The reaction 
produces a bicarbonate (carbonate that includes a hy- 
drogen ion, HCO,-). A carbonate compound results 
from heating a bicarbonate compound. For example, 
common washing soda (sodium carbonate, Na,CO,) re- 
sults from heating baking soda (sodium bicarbonate, 
NaHCO,). 

See also Calcium carbonate; Soda. 
Carboniferous Period. See Earth (table: Outline of 
the earth's history). 

Carborundum (chemical formula, SiC) is a trade 
name for silicon carbide, an abrasive. It is prepared 
from sand and carbon. Carborundum is almost as hard 
as a diamond, and is one of the most important abra- 
sives used for grinding and cutting hard materials such 
as steel. Carborundum grains are sometimes pressed to- 
gether to make grinding wheels. They may also be 
glued to cloth or paper to make sheets or belts used for 
polishing, grinding, and sanding. In electronics, heat- 
dependent resistors known as thermistors are often 
made of silicon carbide. Carborundum is also used as a 
furnace lining. 

Carbuncle is a painful infection of the skin and tissues 
just under the skin. A carbuncle is a warm, tender, dark 
red lump that looks like a cluster of boils. Carbuncles 


The parts of a 
carburettor 


A carburettor consists of four 
main parts: (1) the float cham- 
ber, (2) the venturi tube, (3) the 
choke valve, and (4) the throt- 
tle valve. The float chamber 
serves as a small fuel storage 
tank. The float regulates the 
amount of petrol that goes to 
the venturi tube. Petrol and air 
are mixed in the venturi. Pet- 
rol flows from the float cham- 
ber to the venturi through 
nozzles called jets, and air en- 
ters the venturi through the 
air cleaner. The amount of air 
that enters the tube is deter- 
mined by the choke valve. The 
throttle valve controls the 
amount of fuel-air mixture that 
flows from the venturi to the 
intake manifold and on to the 
engine's cylinders. 


Choke valve 


Pumpiet 


Intake Manifold 
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il 
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most often develop on the back of the neck. They usu- | 
ally break through the skin in several places and dis- | 
charge pus. 

Carbuncles are caused by a type of bacteria called 
staphylococci. The bacteria enter through the opening 
around a hair or through a break in the skin. They multi- 
ply and move into deeper tissues. Carbuncles are most 
common in elderly or malnourished individuals. They 
also affect people who suffer from diabetes and certain 
other chronic (long-term) diseases. 

Carbuncles are dangerous because the infection can 
spread through the bloodstream to other parts of the 
body. They should be treated by a doctor. Antibiotics 
can cure most carbuncles, 

See also Abscess; Boil. 

Carburettor is part of a petrol engine. It provides the 
mixture of petrol vapour and air that is burned inside 
the cylinders of the engine. The petrol must be mixed 
with about 15 times its weight in air in order for all the 
fuel to burn. Complete combustion of the petrol results 
in better fuel economy and lower exhaust emissions. 
This article describes a simple carburettor for a car en- 
gine. The main parts of a carburettor are (1) the float 
chamber, (2) the venturi tube, (3) the choke valve, and W 
the throttle valve. : 

The float chamber of the carburettor is a small fuel 
storage tank. A fuel line carries petrol to the float cham: 
ber from the main fuel tank of the car. When the cham- 
ber is full, a float resting on top of the petrol closes a 
valve in the fuel line. When petrol is used by the engine, 
the fuel level drops and so does the float, causing the 
valve in the fuel line to open. More petrol then flows 
into the chamber. The float thus keeps a steady amount 
of petrol in the carburettor. 


Air 
Fuel line 


The venturi tube is the section of the carburettor 
where the petrol and air are mixed. The venturi tube has 
an hourglass shape. Air enters the tube through an air 
cleaner that removes dirt that could damage the engine. 
Petrol from the float chamber flows into the venturi 
through several nozzles called jets. The pump jetlies in 
the first wide section of the venturi. The main jet emp- 
ties into the narrow central section. The idle jet meets 
the venturi where the tube widens out again. 

The narrow part of the venturi tube increases the 
speed of the air flowing through the carburettor and 
lowers its pressure (see Bernoulli's principle). This de- 
crease in air pressure creates a vacuum that draws pet- 
rol from the main jet into the venturi. The main jet sup- 
plies fuel to the venturi at most operating speeds of the 
engine. During rapid acceleration, the pump jet, which 
is connected to the accelerator, furnishes additional pet- 
rol. When the engine is running at low speeds, the vac- 
uum in the narrow part of the venturi is not strong 
enough to suck fuel from the main jet. Instead, the mov- 
ing pistons in the engine create a vacuum that draws 
petrol from the idle jet. 

Heat from the engine vapourizes the liquid petrol in 
the venturi. The fuel vapour mixes with the air in the 
tube, and the fuel-air mixture then flows out of the car- 
burettor into the intake manifold. The manifold distrib- 
utes the mixture to the engine's cylinders. 

The choke valve controls the amount of air that en- 
ters the carburettor. The choke valve is located between 
the air cleaner and the venturi, In most cars, the choke is 
controlled automatically by the temperature of the en- 
gine. A cold engine needs more petrol and less air to 
Start it than a warm engine does. Thus, when the engine 
is cold, the choke is partially closed, reducing the 
amount of air flowing through the carburettor. 

The throttle valve regulates the amount of fuel-air 
mixture that enters the intake manifold. It lies between 
the main jet and the idle jet in the venturi. Opening the 
throttle allows more of the fuel-air mixture to flow to the 
engine, resulting in greater engine speed and a faster- 
Moving car. A driver presses the accelerator to open the 
throttle and lets up on the accelerator to close it 

See also Car; Fuel injection; Petrol engine. 
Carcassonne (pop. 41,153) is a city in southern France 
that includes one of the finest examples in Europe ofa 
medieval walled town. The walled town lies southeast of 
the rest of the city. For location, see France (political 
PP Two walls, both including towers, surround the 
dud eastern section. Landmarks within the walls in- 

0 le the Cathedral of St-Nazaire, which dates from the 

O's; and the Chateau Comtal, a castle built in the 
na Carcassonne serves as the capital of the Aude de- 
Si tment administrative district). It is a centre of the 

ine trade of its region. 

fonan soldiers built a walled town at what is now 
ol ea in the first century before Christ. To keep 
Walls vaders, the people of Carcassonne rebuilt the f 
the Tae towers in the A.D. 600s and enlarged them in 
to devel Sand 1200s. The area outside the walls began 
mercial opin the 1200's, It became the city’s main com- 
Section and residential district. In the late 1800s, most 

uilt fe of the walls and towers were repaired or re- 

r historical preservation purposes. 
nogen. See Cancer (Causes of cancer). 
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Cardnoma: See Cancer (Classification by body tis- 
sue). 

Card game is a game of chance or skill played with 
oblong pieces of thin cardboard. Each piece, or card, 
has certain spots and figures. Hundreds of games can 
be played with cards. Various numbers of players take 
part, depending on the game. Patience, or solitaire as it 
is sometimes called, provides entertainment for one 
person. Casino is usually played by two people. Two, 
three, or four may play cribbage or pinochle. Four play- 
ers take part in bridge or whist. The game of canasta 
calls for from two to six players. Poker can be played by 
as many as 10. 

Other popular card games include gin rummy, hearts, 
euchre, skat, blackjack, five hundred, red dog, and pi- 
quet. Each game has its own set of rules. 

Playing cards. There are 52 playing cards in a set, 
also called a pack or deck. The 52 cards are divided into 
four suits of 13 cards each. There are two black suits 
(spades and clubs) and two red suits (hearts and dia- 
monds). Each suit includes 10 spot cards that range from 
1 (ace) to 10. Each suit also has three court (picture) 
cards: jack (knave), queen, and king. These cards do not 
picture modern royalty, but are stylized drawings that 
probably originated during the Middle Ages. In many 
games, such as bridge, the ace is the highest card. But, 
in some, the ace is used as 1 and the king ranks highest. 


Playing cards through history 


Cards from the 1800s include an Indian disc card, above left, 
and an American card used as an invitation, above right. A Ger- 
man card made of painted silk, below left, and a French king of 
hearts, below right, both date from the 1700s. 


192 Cardamom 


Some games, such as pinochle and canasta, use parts of 
two packs, or a combination of packs. 

History. Playing cards probably originated in China 
or in Hindustan about A.D. 800. How they went to Eu- 
rope is not certain, but they had appeared in Italy by the 
late 1200's. Soon after, cards spread to Germany, France, 
and Spain. The four suits originated in France in the 
1500's. An object shaped like a clover leaf marked the 
suit called trèfle, now known as the club suit. The tip of 
a pike marked the pique suit, now called the spade. The 
third suit was called coeur, the French word for heart. 
The name of the fourth suit, carreau, means square, but 
the suit is called diamond because of its diamond- 
shaped spot. 

See also Bridge; Cribbage; Hoyle, Edmond; Pi- 
nochle; Poker. 

Cardamom is the fruit of several plants in the ginger 
family. The fruit and seeds grow in a small shell about 2 
centimetres long. The seeds give an oil that is used in 
medicine as a stimulant. Western medicine recognizes 
only the cardamom which grows in Malabar, India, as 
the true, or official, cardamom. This kind of cardamom 
also grows in Jamaica. It reaches a height of 3 metres 
and has white flowers with blue stripes and a yellow 
margin. Other forms of cardamom grow in the East In- 
dies, in the Bengal region of the Indian subcontinent, 
and in Sri Lanka. 

People in some countries use the fruit of the carda- 
mom as a seasoning for sweets, sauces, curries, and 
cordials. In northern Germany, and in Scandinavia, espe- 
cially Sweden, the people like pastry that is flavoured 
with cardamom. 

Scientific classification. Cardamom is in the ginger family, 
Zingiberaceae. Official cardamom is Elettaria cardamomum. Car- 
damom from Sri Lanka is E cardamomum, variety major. East In- 
dian cardamom is Amomum cardamomum. Cardamom from 
Bengal is A. subulatum. 


Cardboard is a popular name for any stiff paper or pa- 
perboard. It usually does not mean paper used for spe- 
cial purposes, such as wal/board or corrugated box- 
board. Paper manufacturers use various names for 
different kinds of cardboard. The name may be based 
on the raw material used, such as strawboard or news- 
board. It may indicate useful characteristics, such as 
bending board: Or it may designate the final use, such 
as poster board or shoe board. A familiar type of card- 
board is bristol board, used for such products as index 
cards and postcards. 

Manufacturers make cardboard by pasting several 
layers of paper together or by pressing layers of wet 
pulp together. They often coat cardboard for decoration 
or to improve the surface for printing. 

Cardenas, Lazaro (1895-1970), served as president of 
Mexico from 1934 to 1940. More than any other presi- 
dent since the beginning of the Mexican Revolution in 
1910, he carried out the revolution’s reform aims. He es- 
tablished a programme that gave land to the poor. In ad- 
dition, he promoted the construction of schools and 
brought foreign-owned oil companies under govern- 
ment control. Cardenas also greatly reduced the influ- 
ence of the nation’s rich landowners and of its military. 
The vast power of these groups had been left over from 
premodern Mexico. By reducing their influence, Cár- 
denas helped pave the way for the development of agri- 


cultural and commercial capitalism in Mexico, 

Lazaro Cardenas was born in Jiquilpan, Michoacan, 

He joined the revolutionary army in 1913 and took an ac. 
tive part in many of its military and political develop- 
ments. 

See also Mexico (Economic and social changes), 
Cardiac. See Heart. 

Cardiac arrest. See Heart (Heart attack). 

Cardiff (pop. 272,600) is the capital and largest city of 
Wales. Its Welsh name is Caerdydd. Cardiff is the centre 
of administration, commerce and industry, education, 
and culture for the whole of Wales. Situated in South 
Wales, Cardiff is an important sea-port on the Bristol 
Channel, an arm of the Atlantic Ocean. It is also the gate 
way to the industrial valleys of Glamorgan and Wales's 
coalfields. It has an area of 12,012 hectares and lies 
across the estuaries of the rivers Taff, Ely, and Rhymney, 
which flow into the Bristol Channel. One of Cardiff's 
main attractions is the spacious Civic Centre in Cathays 
Park, which many regard as one of the world's most | 
beautiful and best planned government complexes. 

People and government. Cardiff's population in- 
cludes people from many different cultures, races, and 
backgrounds. During the 1800's and 1900's, many thou- 
sands of immigrants arrived from other parts of Britain 
and from Ireland, Scandinavia, and British colonies 
around the world. 

Religion. Protestantism is the main religious faith. 
Many people follow Nonconformist beliefs. There are 
also many Roman Catholics. Some minority groups 
practise other religions. The dockland area of Butetown, 
once known as Tiger Bay, is now a modern suburb with 
an up-to-date dock. It has some minority groups, includ: 
ing people of Asian, Cypriot, Maltese, and West Indian 
origin. 

Language. Less than 13,000 of the inhabitants of Car- 
diff are bilingual, speaking both Welsh and English. The 
bilingual people are widely dispersed among the prê: 
dominantly English-speaking population. Most Welsh 
speakers are immigrants to Cardiff from less anglicized 
regions in North and West Wales. 

Administration. The city of Cardiff and the surround- 
ing area form the unitary authority of Cardiff. This au- | 
thority, formed in 1996 when the old counties and dis 
tricts of Wales were abolished, has an elected council 
and holds all local government powers for the area. | 
Some central government departments, such as the Ex 
port Credit Guarantees Department and the Post Office | 
Data Processing Department, are based in Cardiff. 

Economy. Cardiff's traditional industries, the mant- 
facture of iron and steel, have declined. The East Moors 
Ironworks, long established as the focus of iron and 
steel production, closed in 1978. Today, Cardiff has 
tories producing car components and electronic one 
ment, tobacco, food, chemicals, and a wide range © 
gineering products. the 

Transport and communication. Cardiff lies 0" 
main road route linking western Wales and Swansea ie 
with the Severn Bridge. The M4 and its links with ta 
tional motorway network connect Cardiff with Lon 
and the Midlands. iat 

Railway travel from Cardiff is speedy and efficien | 
Passenger trains run each hour to London. The n 
high-speed train, Inter-City 125, makes the journey 


n in less than two hours. Cardiff also has good 
lind are freight links with most regions of main- 
Rne docks handle every kind of cargo. The Cardiff 
British airport, at Rhoose, has scheduled services to 
the Peas and to some overseas cities. Cardiff is 
Beh th quarters of BBC Wales and of Harlech Televi- 
TAA e independent television company serving the 
Boo commercial radio station, Red Dragon Radio, 
ata ee in Cardiff. All these radio and television 
Edu Transmit many programmes in Welsh. 
Doosan and cultural life. Three of the constituent 
if The e University of Wales are located in Car- 
School An University College, the Welsh National 
teaching h edicine, which is based on a well-equipped 
A eae and the University of Wales Institute 
ucation Ogy. The South Glamorgan Institute of Higher 
colleges One formed in 1976 by the merging of several 
Ucation an ther establishments of higher and further ed- 
le e the College of Domestic Arts and the Welsh 
oe of Music and Drama. 
Manas a full range of comprehensive secondary, 
the ote nursery schools, with special schools for 
Cardiff, apped. The Welsh Education Office is also in 


E and art galleries. The National Museum of 
chaeolog Jepartments of geology, botany, zoology, ar- 

ine coll Y, industry, and art. The art department has a 
ection of French impressionist paintings. The In- 
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Cardiff's Civic Centre is one 
of the finest and most spa- 
cious in Europe. It includes 
University College, part of the 
University of Wales, and ad- 
ministrative offices of the city 
of Cardiff and the counties of 
South and Mid Glamorgan. 


dustrial and Maritime Museum stands in the dockland 
area of Cardiff. Exhibits include many kinds of engines 
and, outside the main hall, several boats, cranes, and a 
steam locomotive. 

The Welsh National Folk Museum at St. Fagans occu- 
pies a manor house of the 1500's. The museum has ex- 
tensive wooded grounds, where buildings typical of var- 
ious localities in Wales have been carefully re-erected. 
Here craftworkers demonstrate traditional crafts of vari- 
ous kinds. 

Anumber of art galleries exhibit the work of Welsh 
artists. The Welsh Arts Council and other art groups fre- 
quently arrange exhibitions in prominent buildings or at 
University College. 

Entertainments. Cardiff is an important musical cen- 
tre. The BBC has a concert hall at its regional headquar- 
ters at Llandaff. St. David's Hall is the national concert 
hall of Wales. The hall was opened in 1982. Two large 
annual events are the Llandaff Festival and the Festival of 
20th Century Music. 

The Welsh National Opera Company is based in Car- 
diff, It runs two or three seasons of opera in the city 
each year. The company also makes tours in Britain and 
abroad. 

The main theatre is the New Theatre which caters for 
all tastes. The Sherman Theatre and the Bute Theatre in 
the College of Music and Drama provide regular pro- 
ductions. The Chapter Arts Centre is an important arts 


workshop. 


2 3 Kilometres 
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Sightseeing in Cardiff. Set in Cathays Park, the 
buildings of Cardiff's spacious and beautiful Civic Centre 
stand out effectively amid well-kept gardens and lawns. 
The City Hall, which has a prominent central dome and 
clock tower, is flanked by the National Museum and the 
Law Courts. The park also contains other buildings, in- 
cluding the Registry of the University of Wales, the Po- 
lice Headquarters, the Temple of Peace and Health, Uni- 
versity College, and the Welsh Office. 

Cardiff Castle, with its remarkable mixture of architec- 
tural styles, reflects the whole history of Cardiff. Original 
Roman masonry exists at the base of the restored outer 
walls of the Roman fort. The Norman keep stands ona 
motte (mound) in the centre of the enclosure. Residen- 
tial quarters, begun in Tudor times, were modified and 
extravagantly decorated in the late 1800s. The castle 
provides an effective setting for a military tattoo, held 
there every two years. 

Castell Coch (Red Castle) stands just outside Cardiff, 


on the slopes of the Tongwynlais Gorge. The original 
fortress dates from the 1200s. It was elaborately reno” 
vated in the late 1800's. iffin 
The city of Llandaff was incorporated into Cardi 
1922. Llandaff Cathedral lies 3 kilometres upriver from 
Cardiff's city centre. It is one of Wales's four medini 
cathedrals. It was first built of wood in the 500s, butit 
was replaced by a stone church in the 1100s. pand 
by bombs during World War II, it was restored an¢ tin | 
opened in 1957. Sir Jacob Einstein's sculpture, Chris! | 


Majesty, dominates the cathedral's interior. 
Sport and recreation. The Welsh National Rug i j 
Stadium is at Cardiff Arms Park. Ninian Park is the ho 
of Cardiff City Association Football Club. The clamai 
County Cricket Club plays at Sophia Gardens. Fono 
in 1888, it is the only Welsh club that plays in the E 
nic Assurance County Cricket Championship. Sop 
Gardens also include the National Sports Centre for 
Wales, which provides a wide range of sports faci 


including an artificial ski slope. The gardens also contain 
the Welsh Empire Pool, which was built for the 1958 
Commonwealth Games; Maindy Stadium; and Sophia 
Gardens Pavilion. Another recently built recreational 
building is the Welsh National Ice Rink. 

Cardiff also has much parkland. The largest open 
space is Bute Park, in the centre of the city. 


History 


The name Cardiff means the fort on the Taff, and 
dates back to the time of the Roman occupation of Brit- 
ain. Roman soldiers built a fort on the site of what is 
now Cardiff in about A.D. 75. It occupied a strategic site 
at a crossing of the River Taff. 

The Normans settled in Glamorgan in the late 1100s. 
ANorman lord, Robert Fitzhamon, built Cardiff castle on 
the site of the old Roman fort. A walled borough grew 
around the castle. It served as a market and port for 
Welsh farm products. The county of Glamorgan was cre- 
ated by the Act of Union, 1536, and Cardiff became the 
county town (administrative centre). 

Cardiff's population in 1801 was a mere 1,870. After 
this time, Cardiff experienced a phenomenal growth, es- 
pecially between 1851 and 1911. During this period, it 
outstripped Merthyr Tydfil as Wales's largest town. The 
growth was entirely due to Cardiff's position, which 
made it the natural outlet for the export of coal from the 
Aberdare and Rhondda valleys. By 1913, Cardiff had de- 
veloped the largest coal-exporting trade in the world. 
After World War | (1914-1918), the coal trade steadily 
contracted, and the city developed many new industries. 
Since 1945, the city has grown steadily as the adminis- 
trative and commercial centre. In 1955, Cardiff was offi- 
cially made the capital city of Wales. 


ardit has an electronics industry. A television, above, is 
ing tested after assembly. 
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Related articles in World Book include: 
Epstein, Sir Jacob Wales 
Glamorgan Welsh language 
Merthyr Tydfil 


Cardigan Welsh corgi is a breed of dog that was 
first bred in the area of Cardigan, Wales. Since about 
A.D. 1000, farmers there have used Cardigan Welsh cor- 
gis to herd cattle. These dogs bite the heels of the cattle 
to drive them. Cardigans are also excellent watchdogs 
and make loyal companions. 

The word corgi comes from two Welsh words mean- 
ing dwarf dog. Cardigan Welsh corgis stand about 30 
centimetres high and weigh from 12 to 13 kilograms. 
They have short, rough hair, and most have red and 
white coats. Their coats can also be red brindle, black 


The Cardigan Welsh corgi has a long foxlike tail. 


brindle, black tri-colour, or blue merle. Corgis’ long, 
furry tails resemble those of foxes. 

The Cardigan Welsh corgi closely resembles the 
Pembroke Welsh corgi. However, the Cardigan has a 
coarser textured coat and a much longer tail than the 
Pembroke. 

See also Pembroke Welsh corgi. 

Cardinal is a bird common throughout the eastern half 
of North America. It is sometimes called redbird. 

The cardinal measures about 18 to 23 centimetres 
long. It has a crest of feathers on its head that can be 
raised to threaten an enemy. Male cardinals are red with 
some grey on the back. A distinctive black marking ; 
around the eyes and at the base of the red-orange bill 
may reduce glare from the bill. Females are a brownish 
colour with red in the wings, tail, and crest. 

The female typically lays 3 or 4 eggs, which are white, 
blotched with brown and lilac. The eggs hatch in 12 to 
13 days. At first, both sexes feed the young. The male 
takes over the feeding entirely when the female builds a 
new nest for the next brood. Young cardinals leave the 
nest in about 10 days. The male continues to care for 
them for another 10 days. nla may have up to four 

ds from April to August each year. 
Pina ae a wide variety of cheerful, flutelike 
songs. The birds were once trapped and sold as song- 
birds, and their brilliant feathers were used to decorate 
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The cardinal is a popular songbird of North America. The fe- 
male, right, is dull brown, and the male, /eft, is bright red. 


women's hats. Cardinals are now protected by law. 

Scientific classification. The cardinal belongs to the family 
Emberizidae. It is Cardinalis cardinalis. 

See also Bird. 

Cardinal is one of a group of Roman Catholic clergy- 
men who serve as counsellors to the pope and rank next 
to him within the church. The cardinals as a group form 
the Sacred College of Cardinals. 

Many cardinals head Roman Catholic dioceses 
throughout the world. Other cardinals help govern the 
church from the Vatican in Rome. Individual cardinals 
have no lawmaking power, but their rank gives them 
great influence in church affairs. Since 1059, the Sacred 
College has elected every pope. In 1970, Pope Paul VI 
ruled that no cardinal past the age of 80 could vote for a 
new pope. 

The pope appoints all cardinals. For hundreds of 
years, a pope could make any Roman Catholic a cardi- 
nal, and some popes even appointed laypeople to the 
office. In 1917, the church adopted a rule that went into 
effect in 1918 providing that cardinals must be at least 
priests. In 1962, Pope John XXIII declared that all cardi- 
nals must be bishops. Cardinals who were not bishops 
were given that rank. 

In 1586, Pope Sixtus V set the number of cardinals at 
70. In the mid-19005s, Pope John XXIII and Pope Paul VI 
increased the number several times to provide more 
widespread representation of Roman Catholics. 

No one really knows the origin of the term cardinal. 
At one time, many church scholars believed the term 
came from the Latin word cardo, meaning hinge or 
pivot. This word referred to the office as a crucial part of 
the operation of the church. Today, most scholars be- 
lieve the title originated from the fact that many bishops 
were /ncardinated—that is, named to serve a diocese 
other than the one in which they had been ordained. 

Such a situation occurred as early as the 500s for bish- 
ops whose original dioceses had been destroyed by 
barbarian invasions. 


The power of cardinals has varied during different 
periods in church history. Some cardinals have partici- 
pated in church councils organized to reform the 
church. At the height of this conciliar movement in the 
1400's and 1500s, a number of church members consid- 
ered cardinals as a group to be higher in authority than 
the pope. The church never officially accepted this view, 

Today, the privileges, functions, symbols, and dress 
of cardinals are undergoing many changes. These 
changes are largely the result of trends toward simplifi- 
cation and modernization within the church introduced 
during Vatican Council II (1962-1965). 


Related articles in World Book include: 
Address, Forms of (Cardinal) Pope 
Bellarmine, Saint Robert Francis Rampolla, Mariano Cardinal 
Romulus Richelieu, Cardinal 
Hume, Basil Cardinal Roman Catholic Church 
Langton, Stephen Cardinal (Church government) 
Mazarin, Jules Cardinal Stepinac, Aloysius Cardinal 
Mindszenty, Joseph Cardinal Wyszyński, Stefan Cardinal 
Newman, John H. Cardinal | 


Cardinal flower is a tall plant that grows in wet or 
moist soil along springs and in meadows, marshes, and | 
| 


roadside areas. The plant is found chiefly in the eastern 
and central parts of the United States. It grows 60 to 150 
centimetres high and bears cardinal-red flowers. The 
plant is a perennia/—that is, it can live for two years or 
more. See also Lobelia. 

Scientific classification. The cardinal flower is in the lobelia 
family, Lobeliaceae. Its scientific name is Lobelia cardinalis. 
Cardinal number. See Number and numeral. 
Cardinal points. See Compass. 7 
Carding. See Cotton (How cotton cloth is made; pic- 
ture); Wool (Making wool yarn; picture). f 
Cardiology is a branch of medicine that deals with the 
diagnosis and treatment of disorders of the heart. Doc- 
tors who specialize in cardiology are called cardiolo- 
gists. 

Cardiologists interview and examine patients for pos- 
sible heart disease. First, the cardiologist asks if the pa 
tient has experienced symptoms that suggest heart dis- 
ease, such as chest pain, shortness of breath, and ankle 
swelling. The cardiologist then examines the patient by 
checking the blood pressure, by feeling the beat of the 
heart on the chest, and by listening with a stethoscope 
to the sounds produced by the heart. 

Following this examination, the cardiologist may 
order various laboratory tests to help confirm or deny 
the presence of heart disease. One such test is done 
with an electrocardiograph, a recording device that 
shows the electrical activity of the heart. The patient may 
be asked to walk on a treadmill (moving platform) while 
being monitored on the electrocardiograph (see Elec- 
trocardiograph). The cardiologist may use X rays oF n 
sound waves to produce images of the patient's heart. 
a technique called catheterization, tubes are inserte! 
into the chambers of the heart to measure blood pres- 
sure and flow within it and to inject dye for X-ray ne 
ing. If a diagnosis of heart disease is made, the cardio! 
gist will recommend specific treatment, such as 
medication or surgery. 

See also Heart. d | 
Cardiopulmonary resuscitation (CPR) is an r 
emergency first-aid procedure that is used to maintal 
respiration and blood circulation in a person whose 


breathing and heartbeat have stopped. CPR is most com- 
monly administered to victims of severe heart attacks or 
serious accidents. To keep the victim alive, the rescuer 
must start CPR within four minutes after the victim's 
breathing and heartbeat have stopped. Only people who 
are properly trained to perform CPR should attempt the 
procedure. 

To administer CPR, the rescuer first checks to see if 
the victim is unconscious by gently shaking the person 
and asking, “Are you OK?" If the victim does not answer, 
the rescuer should call out for help so someone can 
telephone for an ambulance or doctor. Next, the rescuer 
places the victim on his or her back. The rescuer then 
presses down on the victim's forehead and lifts the bony 
part of the chin to tilt the head back. This action opens 
the victim's air passages. In an unconscious person, the 
air passages are often blocked by the tongue or other 
structures in the throat. By means of the chin-lift and 
head-tilt, the air passages are opened and the victim 
may resume breathing. 

Ifthere is still no breathing, the rescuer pinches the 
victim's nostrils shut, takes a deep breath, and places his 
or her mouth over the victim's mouth. The rescuer then 
blows into the victim's mouth to inflate the victim's 
lungs. The nose is then released to allow the victim to 
breathe out. The rescuer gives the victim two breaths in 
this way. 

Next, the rescuer checks the victim's pulse by feeling 
one of the large carotid arteries in the neck. If there is 
no pulse, the rescuer begins chest compressions, The 
rescuer places both hands—one on top of the other—on 
the lower part of the victim's sternum (breastbone) and 
presses down about 4 to 5 centimetres. This action 
forces blood to flow from the heart to other parts of the 
body. The pressure is then released to allow the heart to 
fill with blood. After every 15 chest compressions, the 
rescuer gives the victim two full breaths. This procedure 
should be performed continuously until the victim's 
heartbeat and breathing resume or until help arrives. Al- 


The basic steps of CPR 


i) 
Pen the airway. The trained rescuer 


first ti fe 
eae the victim's head back. Placing 
she 7 near the victim's nose and mouth, 
ens and feels for breathing. 


Restore breathing. The rescuer pinches 
the victim's nostrils shut and takes a deep 
breath. Then she blows into the victim's 
mouth to inflate the lungs. 
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though respiration and circulation may resume sponta- 
neously, victims must always be taken to a hospital for 
further care. 

First aid courses, run by organizations like the Red 
Cross Society, include CPR training. Most countries 
have first aid courses run by the Red Cross Society. 

See also First aid (Restoring breathing). 
Cardiovascular disease. See Heart (Interesting 
facts about the heart). 

Cards. See Card game. 

Carducci, Giosuè (1835-1907), an Italian poet and 
scholar, won the 1906 Nobel Prize for literature. His 
verse is variously lyrical, political, and historical. Carduc- 
ci’s poetry shows his political liberalism, and his belief 
in the ideals of classicism and opposition to romanti- 
cism. The poetry was greatly influenced by his familiar- 
ity with European literature, especially Greek, Latin, and 
Italian works. Carducci’s major collections include New 
Verses (1887) and Barbarian Odes (1877-1889). His critical 
works had a strong influence on Italian attitudes toward 
literature. 

Carducci was born in Tuscany, Italy. He served as pro- 
fessor of Italian literature at the University of Bologna 
from 1860 to 1904. In 1890, he became a senator. He died 
in Bologna. 

Carew, Jan (1925- _), is a West Indian writer whose 
work concentrates on the Caribbean identity and the 
rights of individuals, especially colonized peoples. His 
novels include Black Midas (1958), Green Winter (1965), 
University of Hunger (1966), Children of the Sun (1980), 
and Fulcrums of Change (1987). He also writes poetry, 
for example Bite In (1971) and plays, as well as plays for 
television. 

Jan Rynveld Carew was born in Agricola, Guyana. He 
has worked at several American universities, lecturing 
on African American studies. 

Carew, Thomas (15957-16397), an English writer, was 
one of the most distinguished of the Cavalier poets, a 
group of poets at the court of King Charles |. These writ- 


Chest compressions help maintain the 
victim's heartbeat. The rescuer presses 
down on the lower part of the victim's 
breastbone, then releases the pressure. 
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ers became renowned for their wit and elegance of style 
and for their direct approach to the themes of love and 
beauty. 

Carew’s poetry, in common with that of other Cavalier 
poets, was deeply influenced by the writers Ben Jonson 
and John Donne. One of Carew's most impressive 
poems is an elegy on the death of Donne. His love 
poems include “A Rapture” and “To my Inconstant Mis- 
tris.” Carew was born at West Wickham, Kent, and edu- 
cated at Oxford University. His poems appeared in 1640. 
Carey, George (1935- _), became archbishop of 
Canterbury, the head of the Church of England, in April 
1991. George Leonard Carey was born in Bow, in the 
East End of London, the son of a hospital porter. He at- 
tended Bifrons Secondary Modern School in Barking. 
Later, he attended Kings College, London, and the Lon- 
don College of Divinity. After graduating in 1962 with a 
degree in divinity, he was ordained as a deacon. 

Carey was curate at St Marys, Islington, in North Lon- 
don, from 1962 until 1966. He then lectured on theology 
at Oak Hill Theological College, Southgate, and later at 
St John’s College, Nottingham, continuing his own theo- 
logical studies at the same time, and completing a doc- 
toral thesis. Carey served as vicar of St Nicolas’s Church, 
Durham, from 1975 to 1982. From 1982 until 1987, Carey 
was principal of Trinity College, Bristol. He became 
bishop of Bath and Wells in 1988 and held that post until 
January 1991. 

Carey is an evangelical (see Anglicans (Doctrines). He 
favours the ordination of women priests and supports 
green issues (environmental conservation). He has writ- 
ten several books, including / Believe in Men (1975) and 
The Great God Robbery (1989). He married Eileen 
Harmsworth Hood in 1960. They have two children. 

See also Church of England. 

Carey, Peter (1943- ), an Australian writer, won in- 
ternational acclaim for his novels and short stories. His 
work is noted for its subtle combination of humour and 
social satire. Critics have compared his power of exag- 
geration and effective use of the grotesque with that of 
the British novelist, Charles Dickens. 

Carey was born in Bacchus Marsh, Victoria, and was 
educated at Melbourne's Monash University where he 
studied science. After leaving university, he embarked 
on a highly successful advertising career in Melbourne 
and London. His first collection of stories, The Fat Man 
in History, was published in 1974. The title story traces 
the plight of a fat man after the revolution has outlawed 
obesity. 

Carey’s first novel Bliss (1981) gained him several 
awards. In 1985, Bliss was made into a highly successful 
film. In 1985, he published his second novel, //Iy- 
whacker, which tells the story of Herbert Badgery, a 139- 
year-old confidence trickster. The publication of his next 
work, Oscar and Lucinda (1988), firmly established 
Carey's international reputation. This story of the Rever- 
end Oscar Hopkins’ extraordinary religious fervour won 
him the Booker Prize in the United Kingdom. The novel 
successfully combines Australian history of the 1800's 

with a fantastic realm where Aboriginal and Christian 
mythology blend. 
Cargo. See Aeroplane; Airport (Cargo handling; Air- 
port terms; picture); Aviation; Ship (Classification of 
cargo ships; General cargo ships; pictures). 


Cargo cults is the name given to a large number ofin | 


tense and short-lived religious cults in New Guinea and 
eastward through Melanesia to Fiji. They are called 
cargo cults because they all speak of the arrival of vari- 
ous kinds of cargo. The word kago in Pidgin refers to 
goods found in shops, as well as telephones, cars, 
jeeps, and aeroplanes. A cargo cult begins when a Mel- 
anesian leader takes on the role of a prophet. The 
prophet preaches that a time is coming when all the 
present wrongs will be corrected and ancestors will re- 
turn, bringing cargoes with them in ships or aeroplanes 
to improve the well-being of all the living. Followers 
may build wharfs or airstrips to receive the cargoes. 
Carib Indians were a group of warlike South Ameri- 
can tribes who lived mainly in the Amazon River Valley 
and the Guiana lowlands. Our word cannibal comes 
from the Spanish name for these people, who ate their 
war captives. About 1300, the Carib moved from South 
America to islands in the Caribbean Sea now known as 
the Windward Islands. They captured these islands from 
the Arawak Indians (see Arawak Indians). 

The Carib were farmers and raised cassava, a root 
crop. They also fished, hunted, and gathered wild plants 
for food. They lived in small, independent villages. The 
people had no tribal chiefs or permanent village chiefs, 
but followed special leaders in time of war. The Carib, 
especially those who lived on the islands, were expert 
canoeists. They used large, planked dugouts. They — 
hunted with traps, javelins, and clubs, and shot fish with 
poison arrows. The Carib are said to have valued per- 
sonal independence so highly that they looked down on 
Spaniards who took orders from others. 

The Carib trained their sons for war from childhood. 
A boy had to prove his skill with weapons when he 
came of age. If he passed the tests, the tribe accepted 
him as a warrior and gave him a new name. Most of the 
Carib died from warfare and disease soon after the 
Spanish invasion. Today, hundreds of Carib live on the 
islands, in the Guianas, and in the Amazon Valley. 
Caribbean Community and Common Market 
See CARICOM. 

Caribbean Sea is a part of the Atlantic Ocean be- 
tween the West Indies and Central and South Americà. 
It is about 2,750 kilometres long from west to east an 
between 800 and 1,300 kilometres wide from north to 
south. Its greatest depth is 7,535 metres. The widest en- 
trance is the Yucatán Channel, between Mexico an 
Cuba. Ships sail the Caribbean carrying sugar from the 
West Indies; petroleum from Venezuela and Colombia; 
coffee from Colombia, Costa Rica, and Guatemala; ani 
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bananas from Panama, Costa Rica, Honduras, and El Sal- 
vador. See also South America (map); Spanish Main. 
Caribou is the French-Canadian name for a large deer 
of North America that is closely related to the reindeer. 
Caribou have broad hoofs to support them in deep 
snow and spongy tundra. They have broad antlers, and 
the male's antlers grow much larger than the female's. 

A bull (male) caribou weighs from 113 to 320 kilo- 
grams, stands 1.2 to 1.5 metres tall, and measures 1.8 to 
2.4 metres long. A cow (female) is smaller than a bull. 
Cows give birth to one calf in late spring. There are two 
main types of caribou—barren ground and woodland. 

Barren-ground caribou spend the summer in the Arc- 
tic tundra and the winter in the evergreen forests south 
of the tundra. They may be found from western Alaska 
to western Greenland. In the western part of their range, 
they live in large herds. Roaming caribou do not over- 
graze the land because they keep moving from place to 
place. In summer, they eat mostly grass and leaves of 
various shrubs. In winter, they live mostly on lichens. 

Woodland caribou are slightly larger and darker than 
barren-ground caribou. They are found in forested re- 
gions of Canada from Newfoundland to the Northwest 
Territories and down through British Columbia. They 
are also found in northern Idaho, and northeastern 
Washington in the United States. 

Some Northern Indians and Eskimos eat caribou meat 
and make soup from the animal's marrow. They make 
clothing and tents from its hide. They use its bones for 
needles and knives, its tendons for thread, and its horns 
for fishhooks, spears, and spoons. 

The number of caribou has declined from about 2 
million in the early 1900's to about 1 million today. 

Scientific classification. Caribou are in the deer family, Cer- 
vidae. They are subspecies of the reindeer, Rangifer tarandus. 

See also Animal (picture: Animals of the polar re- 
gions); Deer; Mammal (picture); Reindeer; Tundra. 
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Caricature in art, is a picture that exaggerates or dis- 
torts the physical features or peculiarities of a person or 
object. The term comes from an Italian word that means 
overload or exaggerate. Artists create caricatures to 
make fun of their subjects. Many caricatures ridicule fa- 
mous individuals. Others poke fun at certain groups, 
such as politicians or lawyers. 

The first important caricatures appeared in Europe 
during the 1500s. Many of them attacked either the Prot- 
estant or Roman Catholic side during the religious revo- 
lution called the Reformation. The British produced a 
number of outstanding caricaturists during the 1700s 
and 1800s. William Hogarth became famous for his cari- 
catures that satirized various classes of English society. 
George Cruikshank, James Gillray, and Thomas Row- 
landson created hundreds of biting caricatures on Eng- 
lish politics and government. 

Perhaps the most famous artist to make caricatures 
was Honoré Daumier of France. During the early 1800s, 
Daumier ridiculed political figures. He drew the fat King 
Louis Philippe as a giant pear. The king had Daumier im- 
prisoned briefly. After his release, Daumier turned to 
caricatures of the rising middle class in France. He sati- 
rized their fashions, taste in art, and manners. 

In the United States, most caricatures have appeared 
as political cartoons in newspapers. Thomas Nast gained 
fame for caricatures published from 1869 to 1872 that at- 
tacked political corruption in New York City. 

See also Cartoon; Cruikshank, George; Daumier, 
Honoré; Hogarth, William; Nast, Thomas; Oliphant, 
Patrick B. 

CARICOM is an organization for political and eco- 
nomic cooperation of Caribbean states. Its full name is 
the Caribbean Community and Common Market. CARI- 
COM was established by the Treaty of Chaguaramas in 
1973 to replace the former Caribbean Free Trade Asso- 
ciation. The 13 member states are Antigua and Barbuda, 


person. The 
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Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, 
Jamaica, Montserrat, Saint Christopher and Nevis, Saint 
Lucia, Saint Vincent and the Grenadines, and Trinidad 
and Tobago. The British Virgin Islands and the Turks 
and Caicos Islands are associate members and the Do- 
minican Republic, Suriname, and Venezuela act as ob- 
servers. 

CARICOM's main aim is economic integration, with 
the creation of a single Caribbean market. Other activi- 
ties include cooperation in health projects, education 
programmes, and foreign policy. 

In 1994, representatives of more than 35 nations 
signed a charter to establish the Association of Carib- 
bean States (ACS). The ACS is a CARICOM-sponsored 
trading group that includes the Caribbean islands, Cen- 
tral America, Mexico, and Venezuela. 

Caries. See Teeth (Diseases and defects). 

Carillon is a set of 23 or more stationary bells ar- 
ranged to play music. The bells vary in size from a diam- 
eter of 9 centimetres and a weight of 3.2 kilograms to a 
diameter of 3.1 metres and a weight of 18 metric tons. A 
carillon has a range of two to six octaves. Most carillons 
are located in bell towers in Europe and North America. 

A carillon may be played either manually or mechani- 
cally. When a carillon is played manually, the musician 
usually sits at a keyboard below the bells. The keyboard 
consists of rounded wooden keys for the hands and 
short pedals for the feet. The keys and pedals are con- 
nected to metal c/appers. By pushing down on the keys 
and pedals, the musician moves the clappers, which 
strike the sides of the bells to produce sound. A me- 
chanical carillon has a rotating barrel with projecting 
pegs that automatically cause the clappers to strike. 

The carillon originated in the Netherlands, Belgium, 
and northern France in the 1500's. 

See also Campanile. 

Carl XVI Gustaf (1946- _) became king of Sweden 
in 1973. Carl Gustaf succeeded his grandfather, Gustaf VI 
Adolf. His father had died in 1947. 

Carl Gustaf Folke Hubertus was born near Stockholm, 
Sweden. After his great-grandfather, Gustaf V, died in 
1950, his grandfather became king, and Carl Gustaf be- 


Carillon bells hang in a stationary position, usually inside large 
bell towers, A carillon may have dozens of bells of various sizes, 
which produce different musical notes. 


came crown prince. Carl Gustaf served in the Swedish 
armed forces from 1966 to 1968. He then attended Upp- 
sala University for a year. He worked in several Swedish 
government agencies from 1969 to 1971. In 1976, he 
married Silvia Renate Sommerlath. 
Carleton, Sir Guy (1724-1808), was a British general 
and governor in Canada. He tried to gain the support of 
French Canadians for British rule in the colony of Que- 
bec. Britain had won Quebec from France in 1763. Carle: 
ton helped frame the Quebec Act of 1774, which 
granted greater freedom to the French Canadians, 
Carleton was born in Strabane in what is now North- 
ern Ireland. He was governor of Quebec from 1768 to 
1778. In 1775, during the American Revolution, Carleton 
defended Quebec against an American invasion. In 
1782, Carleton became British commander in chief in 
North America. In 1786, he was given separate commis- 
sions as governor of the colonies of Quebec, Nova Sco- 
tia, and New Brunswick. Carleton also received the title 
Baron Dorchester. 
Carleton, William (1794-1869), an Irish author, wrote 
many stories about peasant life in Ireland. He tried to 
describe accurately the virtues of the irish people, be- 
cause he thought that many people ignored these vir- 
tues. But he also described the Irish people's vices, and 
became unpopular with many of his fellow countrymen. 
Carleton’s first books were Traits and Stories of the 
Irish Peasantry (1830) and Tales of Ireland (1834). Proba- 
bly his greatest work was the novel Fardorougha the 
Miser (1839). His later works included Black Prophet 
(1847), about the great famine; The Tithe Proctor (1849); 
and The Squanders of Castle Squander (1852). He was 
born at Prillisk in County Tyrone. 
Carlisle (pop. 99,800) is a city and local government 
district in Cumbria, England. It is the administrative cen” 
tre of the county. The city lies on the River Eden, about 
15 kilometres from the Scottish border. Carlisle lies in 
the centre of an important farming district. Its industries 
include food processing and manufacture of metal 


A carillon keyboard consists of wooden keys and pedals ooi 
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nected to metal clappers inside a set of bells. Pressing down 


the keys and pedals causes the clappers to strike the bells. 


goods and textiles. Carlisle has a Norman castle and a 
cathedral that also dates from Norman times. Carlisle 
was once a walled town. 
Carlos, Juan. See Juan Carlos I. 
Soi Empress. See Maximilian. 
an low is an inland county in the province of Leinster 
hice ad of the Republic of Ireland. Carlow is the 
ie i smallest county in Ireland. It consists mainly of 
Hees lowland devoted to mixed farming, and there are 
i ant rural landscapes. Carlow town is the main serv- 
ice and manufacturing centre. 
ed and government. The population of Carlow 
Raion. during the 1980's. Increase was achieved 
in a of the highest rates of emigration in Ireland, 
ota largely due to a high birth rate. The quickest- 
iter area was in and around Carlow town. The pop- 
ae egan to increase during the early 1960s, but 
ed greatest during the 1970s. In the remote 
Bait a art of the county the population level fell. 
The alf of the population is rural. 
E Bae ulation of Carlow is 93 per cent Roman Cath- 
A a of the remainder belong to the Church of Ire- 
A peman Catholic cathedral is in Carlow town. 
Kilkenn embers of parliament represent Carlow an 
fil ed in Dail Eireann (the lower chamber of 
Cie aS A county council based in Carlow adminis- 
ittban di ounty's local government. Carlow town has an 
istrict council, 
mie ae Carlow has fertile soils, which are used for 
eh, f cuture. Arable crops are more important 
third of Ri most Irish counties, accounting for one 
sugar eet Riise The crops are mainly cereals and 
es | ost cattle are reared and fattened for beef, 
especial S some dairying. Sheep farming is important, 
Y in the hilly areas of the east of the county. 
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Carlisle's Round Towers 
were built as part of the city's 
fortifications. They were re- 
built in 1807 and now serve as 
courts. 


Farms average 30 hectares in area and are larger than 
most other farms of Ireland. Farmers in the lowlands of 
Carlow grow cereals, potatoes, sugar beet, and other 
crops. 

One-quarter of Carlow's population work in manufac- 
turing industries. Over half of the 100 industries are in 
Carlow town. Ireland's first sugar beet refining factory, 
built in 1926, was a great boost to industrial develop- 
ment. Most of the factories are modern. The largest em- 
ployer in Carlow town is an electrical goods plant. Other 
factories produce tools, machinery, and precision in- 
struments. Industries include meat processing in Hack- 
etstown and Bagenalstown, machinery in Bagenals- 
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Carlow is a county in the southeast of the Republic of Ireland. It 
is the second smallest county in Ireland. 
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Carlow is partly drained by the River Barrow. A bridge crosses 
the river at Leighlinbridge. 


town and Borris, and sawmilling near Tullow, An impor- 
tant part of Carlows manufacturing industry is process- 
ing agricultural output and timber, and supplying the 
needs of farmers. Half the manufacturing workforce is 
employed in the metal and engineering industries and a 
further quarter in food processing. 

Over half the working population of Carlow is em- 
ployed in varied service industries, including retail, edu- 
cation, and health. Carlow town has a regional technical 
college. There are limestone quarries in the west of the 
county, and some forestry in upland areas of the east 
and west. 

The major transport route is the N9 Dublin to Water- 
ford road in the west of the county. The N80 route 
crosses Carlow and the N81 goes north from there to 
Dublin. Like the N9 road, the Dublin to Waterford rail- 
way follows the Barrow River valley from north to south. 
The Barrow links Waterford Harbour on the south coast 
with the Grand Canal to the north, but is used now only 
for pleasure craft. 

Land. Carlow is roughly triangular in shape. Kilkenny 
is to the west and Wexford to the east, with Wicklow, 
Kildare, and Laois to the north. The greatest distance 
from north to south is 105 kilometres and from east to 
west is 65 kilometres. 

The main feature of the land surface of Carlow is the 
valley of the River Barrow. This flows southward 
through the county, forming the western boundary 
along part of its course. The valley has a limestone floor. 
A lowland area in the northeast has a granite floor. The 
River Slaney drains southeastward toward Wexford Har- 
bour. While most of Carlow is a flat and undulating low- 
land, the land rises to the east and west. Along the east- 
ern edge are the Blackstairs Mountains. Their highest 
peak is Mount Leinster (795 metres). West of the Barrow, 
the land rises to about 300 metres in the Castlecomer 
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Population: 7997 census—40,496. 

Area: 896 km?. 

Largest towns: Carlow, Bagenalstown (Muinebeag), Tullow. 

Chief products: Agricu/ture—barley, cattle, sheep, sugar beet, 
timber, wheat. Manufacturing—building materials, light engi- 
neering, machinery, meat, printing, sugar, timber products. 
Mining—building stone, lime, sand, and gravel. 

Origin of name: From the Irish Ceatharlach (four lakes). 


plateau, which is formed of shales and sandstones, 

The annual rainfall varies from less than 1,000 milli- 
metres on the lowlands to more than 1,250 millimetres 
on the Blackstairs Mountains. The average temperature 
in January is 5° C and in July is 16° C. 

History. Carlow has many prehistoric remains, Re- 
mains of Celtic monastic sites include St. Mullin’s in the 
south. The Anglo-Normans built castles, abbeys, and 
towns, with Carlow town being a major stronghold, 
Later the MacMurrough Kavanagh family controlled the 
county. There was fighting there during the rebellion of 
1798, and its leader, Father John Murphy, was executed 
in Tullow. 

See also Ireland. 

Carlsbad. See Karlovy Vary. 

Carlsbad Caverns National Park in southeastern 
New Mexico, U.S.A., is famous for its many caverns, or 
caves. The largest of these caverns is Carlsbad Caverns, 
one of the biggest underground caverns in the world, In 
the chambers of Carlsbad Caverns, stalactites and stalag- 
mites form shapes that resemble Chinese temples, 
heavy pillars, and lacy icicles (see Stalactite; Stalagmite). 
One large chamber, called the Big Room, is 550 metres 
long and 335 metres wide. At one point, the ceiling is 78 
metres high. Such animals as foxes, gophers, jack rab- 
bits, mule deer, and rattlesnakes live in the park. The nt 
tional park was established in 1930. For its area, see Na 
tional Parks. 

Most passages in Carlsbad Caverns have been ex- 
plored, but unexplored areas still exist. Two levels, at 
229 metres and 253 metres underground, may be 
reached by following a trail from the natural entrance, f 
or by a lift. One part of the caverns contains hundreds 0 
thousands of bats. Paintings on the wall of the entrance 
to Carlsbad Caverns show that Indians visited the mouth 
of the caverns, 

Carlsbad Caverns is part of a huge limestone on 
tion. Geologists believe the caverns formed 60 to 70 mr 
lion years ago when movements in the earth caused 
cracks to open up in the limestone. Ground water 
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flowed through the cracks, hollowing out caverns. 
About 3 million years ago, earth movements lifted the 
region, and the ground water drained away. The stalac- 
tites and stalagmites in the caverns developed when 
water seeped through cracks in the limestone and de- 
posited dissolved minerals. 

See also Cave (table); New Mexico. 

Carlyle, Thomas (1795-1 881), was a Scottish essayist 
and historian. He was once considered the greatest so- 
cial philosopher of Victorian Britain. Carlyle’s reputation 
has declined in the 1900s, but his works are still read for 
his distinctive ideas on democracy, heroism, and revolu- 
tion. 

Early career. Carlyle was born in Ecclefechan, near 
Dumfries, Scotland. In 1819, he moved to Edinburgh and 
began writing articles on science and literature for the 
citys leading magazines and encyclopedias. In 1826, he 
married Jane Welsh, the daughter of a Scottish doctor. 
Two years later, the couple moved to Craigenputtock, 
Jane Carlyle's farm near Dumfries. 

At Craigenputtock, Carlyle wrote Sartor Resartus, 
which was published in 1833 and 1834. This work 
brought him fame and is still considered his most origi- 
nal and enduring achievement. The book is an elaborate 
work of fiction about a German professor. Through this 
character, Carlyle poured out his own ideas and experi- 
ences, He thus made Sartor Resartus one of the 
greatest—and one of the most incomprehensible—auto- 
biographies in literary history. The work introduced 
readers to Carlylese, a writ- 
ing style that used a rich 
vocabulary and complex 
sentence structures. 

Carlyle moved to Lon- 
don in 1834 and began 
writing a history of the 
French Revolution. He lent 
the completed manuscript 
of the first volume to the 
philosopher John Stuart 
Mill, and it was acciden- 
tally burned by a house- 
maid. Carlyle then rewrote 
The French Revolution 
largely from memory and 
Published it in 1837. In The 
French Revolution, Carlyle discussed both the dangers 
and the promise of revolution. He also delivered many 
publc lectures, including a series he published as On 
hone Hero-Worship, and the Heroic in History (1841). 
al i Heroes and Hero-Worship, as the book is often 
i H , he stated that the main cause of social progress 

strong, heroic leader. 

aar career. In the 1840s, Carlyle turned to what he 
a led “the condition-of-England question"—the problem 
die poverty existing alongside increasing middle- — 
ical wealth. In Past and Present (1843), he attacked polit- 
tain and social conditions. He called for a revival of cer- 
‘s Medieval ways of life before the development of 

achines. The book inspired many people in Victorian 
England to try to ial ill 

He the ry to correct social ills. a 
wee n wrote a study of Oliver Cromwell, England's 
et uring the commonwealth of the 1600s. The study 

alled Oliver Cromwell's Letters and Speeches, Wi 


Detail of an oil portrait by Sir John Everett 
Millais; National Portrait Gallery, London 
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Flucidations (1845). Carlyle discussed his ideas on the 
need for a hero to lead social change. He suggested a 
hero was needed to solve Britain's problems. 

In 1848, Britain stood on the brink of revolution be- 
cause of Chartism, a movement to extend the vote to 
workers (see Chartism). The prospect of violence over 
electoral reform turned Carlyle and other formerly pro- 
gressive intellectuals into conservatives on social issues. 
Carlyle wrote against electoral reform and the possibil- 
ity of a society dominated by the working class in Latter- 
Day Pamphlets (1850) and the biography Frederick the 
Great, published from 1858 to 1865. Many readers 
agreed with Carlyle’s conservative views. But others dis- 
liked the extremism of his later writings. These works 
contributed to the decline of his reputation. 

In his later years, Carlyle received many public hon- 
ours. But he remained uneasy over the continuing 
growth of democracy in Britain. 

Carman, Bliss (1861-1929), was a Canadian poet 
whose verse praises the beauty and power he saw in na- 
ture. Carman’s descriptions of the landscape suggest im- 
ages of death and lost love. Much of his verse expresses 
a sense of yearning for the beauty of scenes from his 
past. His poetry also praises the carefree life of a wan- 
derer. Carman was influenced by the religious and 
philosophical movement called transcendentalism, and 
by the American poets Ralph Waldo Emerson and Walt 
Whitman (see Transcendentalism). 

Carman’s first book of verse, Low Tide on Grand Pré, 
was published in 1893. It contained some of his best- 
known lyrics on nature. Perhaps Carman’s most popular 
books were the Vagabondia series, written with the 
American poet Richard Hovey. These books include 
Songs from Vagabondia (1894), More Songs from Vaga- 
bondia (1896), and Last Songs from Vagabondia (1901). 
Carman later won praise for his love poems in From the 
Book of Myths (1902), Songs of the Sea Children (1904), 
and Sappho (1904). He also wrote a number of essays. 

William Bliss Carman was born in Fredericton, New 
Brunswick, Canada. He began his career in 1890 as a 
journalist in New York City. 

Carmarthen (pop. 54,800) is a local government dis- 
trict in Dyfed, centred on the town of Carmarthen in 
Wales. Much of the district is a prosperous farming 
area. Dairy cattle graze the lowland pastures, and sheep 
feed on the uplands. A milk processing plant produces 
cheese, tinned milk, and other milk products. The dis- 
trict has engineering works, woollen mills, and quarries 
producing roadstone. 

enshire was a county in southwestern 
Wales. It was abolished as an administrative unit in 1974. 
See County and Dyfed. 
Carmel, Mount. See Mount Carmel. 
Carmelites are members of several Roman Catholic 
orders of men and women. The Carmelites originated in 
the 1100's with a group of men living on Mount Carmel 
in what is now Israel. In about 1209, the men adopted a 
rule (programme of life) emphasizing solitude, penance, 


Saint John of the Cross in the 1500s led to the found- 
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ing of independent branches for women and men who 
desired to return to the original rule. These branches 
are called discalced (barefoot) because of their custom 
of wearing sandals. See Theresa, Saint. 

Carmichael, Franklin. See Group of Seven. 
Carmichael, Hoagy (1899-1981), was an American 
composer of popular songs. He is best known for the 
ballad “Star Dust’ (1929), which became a popular classic 
after Mitchell Parish added lyrics to the music. His song 
“Georgia on My Mind” (1930) was adopted as the state 
song of Georgia, U.S.A. His other notable songs include 
“Rockin’ Chair” (1930), “Lazybones* (1933), “Two Sleepy 
People” (1938), and “The Nearness of You" (1940). From 
1944 to 1955, Carmichael appeared in about 10 films, 
usually playing a folksy pianist and performing his own 
songs. He won an Academy Award in 1951 for his song 
“In the Cool, Cool, Cool of the Evening.” 

Carmichael was born in Bloomington, Indiana, U.S.A. 
His full name was Hoagland Howard Carmichael. He 
took a degree in law at Indiana University but decided 
to become a composer instead of a lawyer. 

Carnation is a tall, colourful flower with many blos- 
soms, It is related to a group of flowers called pinks. 
Carnations are from 30 to 90 centimetres high, and may 
be pink, purple, red, white, or yellow. 

Carnations were originally grown in southern Europe. 
The carnation may bloom throughout the year, depend- 
ing on its cultivation and the climate. Carnations are usu- 
ally raised by planting young shoots from the stems of 
mature plants, or by bending one of the stems into the 
ground so that it forms a new root. Carnation plants re- 
quire a rich, loamy soil combined with a small amount 
of manure, leaf mould, and some sand. 

Gardeners have cultivated the carnation since ancient 
times. Today, the flower is often used in bouquets and 
as a buttonhole flower. 

Scientific classification. The carnation belongs to the pink 
family, Caryophyllaceae. It is classified as Dianthus caryophyllus. 

See also Pink; Sweet William. 


Carnations are tall, hardy flowers with a spicy fragrance. They 
grow well either outdoors or in greenhouses. 


Carnauba wax is a vegetable wax. It is obtained from 
the leaves of the carnauba palm, which is native to Bra- 
zil. To obtain carnauba wax, leaves from the palm are 
dried in the sun until their waxy coating turns to a flour- 
like dust. This dust is melted, cooled, and formed into 
cakes. 

Carnauba wax is the hardest natural wax known. Itis 
used in polishes, plastics, and other products. 
Carneades (213?-129 B.C?) was a Greek philosopher 
who believed that no absolute standard of truth exists. 
He accepted the doctrine that any action is right if it can 
be reasonably defended. By describing hideous crimes 
committed with rational motives, Carneades under- 
mined the Stoic doctrine that reason is the highest gift 
that God gave to the human race. Carneades’ views 
about testing sense impressions for their reliability as 
guides to action resemble the beliefs of modern prag- 
matism (see Pragmatism). 

Carneades was born in Athens. He founded and leda 
school called the third or New Academy from about 155 
B.C. until his death. 

Carnegie, Andrew (1835-1919), a Scottish-born 
American, was a leading steel manufacturer and one of 
the wealthiest individuals of his time. He used his huge 
fortune to establish many cultural, educational, and sci- 
entific institutions. 

Early life. Carnegie was born in Dunfermline, Scot 
land. His father was a weaver. After power looms began 
to replace handweaving, the Carnegies emigrated to the 
United States in search of new opportunities. Andrew 
was then 12 years old. 

The Carnegie family settled in Allegheny City, Penn- 
sylvania, now part of Pittsburgh. Andrew worked ina 
cotton mill and later became a telegraph messenger. He 
taught himself to send and receive telegraph messages, 
and became a telegraph operator when he was 17 years 
old. 

In 1853, Carnegie got a job as a clerk and telegraph 
operator for the Pennsylvania Railroad. He later became 
a secretary to one of the division superintendents, 
Thomas A. Scott. With Scott's help, Carnegie advanced 
in the company and eventually succeeded Scott as the 
division superintendent. During the American Civil War 
(1861-1865), Carnegie helped organize telegraph serv- 
ices for the Union Army. 

Rise to wealth. While working for the Pennsylvania 
Railroad, Carnegie invested in several iron companies. 
Carnegie left the Pennsylvania Railroad in 1865 to run his 
businesses. 

In 1892, Carnegie travelled to Europe on business. He 
realized that the demand for steel would increase in the 
years ahead and in 1873, he and several partners estal z 
lished a steel mill. Carnegie expanded his steel busine’ 
even during periods of economic decline in the Unite 
States. He could thus meet the increased demand for 
steel during years of economic growth. In 1872 he oon 
bined three of his companies to form the Carnegie ste 
Company. £ 

Retirement. In 1901, Carnegie sold the Carnegie 5 
Steel Company for 480 million U.S. dollars to J. P. Mor 
gan, an American banker, and retired. “Mr. Carnegle 
Morgan said, “I want to congratulate you on being the 
richest man in the world.” Carnegie's fortune was esti- 
mated at 500 million U.S. dollars. 


After Carnegie retired, 
he devoted his time largely 
to writing and to promot- 
ing worthy causes. In an 
essay called “Wealth,” pub- 
lished in 1889, he had out- 
lined his ideas on using 
large fortunes for the im- 
provement of society, Car- 
negie also wrote the books 
Triumphant Democracy 
(1886), The Empire of Busi- 
ness (1902), Problems of 
Today (1908), and Autobi- 
ography of Andrew Carne- 
gie (1920). 

Carnegie's contributions to society. Carnegie be- 
lieved that people could improve themselves through 
hard work. He also thought wealthy individuals should 
use their fortunes to aid society. He opposed charity but 
believed in helping others to help themselves, chiefly by 
providing educational opportunities. 

Carnegie donated more than half his wealth to vari- 
ous causes. He established over 2,500 public libraries 
throughout the world. He financed the construction of 
Carnegie Hall, a famous concert hall in New York City, 
U.S.A. The Carnegie Institution of Washington was es- 
tablished to encourage research in the biological and 
physical sciences. There are other Carnegie foundations 
concerned with education and world peace. 

Carnegie, Dale (1 888-1955), was an American pioneer 
in public speaking and personality development. He be- 
came famous by showing others how to become suc- 
cessful. His book How to Win Friends and Influence 
People (1936) has sold more than 10 million copies and 
has been translated into many languages. His books be- 
came popular because of his illustrative stories and sim- 
ple, well-phrased rules. Two of his most famous maxims 
are, Believe that you will succeed, and you will’ and 
Learn to love, respect and enjoy other people.” His 
other books include How to Stop Worrying and Start 
Living (1948). Toward the beginning of his career, Carne- 
gie wrote Public Speaking and Influencing Men in Busi- 
ness (1931), which became a standard text. 
le Carnegie attended Warrensburg State Teachers Col- 
oe in the U.S, and became a salesman for Armour and 
a mpany. Later, he taught public speaking to business- 
Gare He was born in Maryville, Missouri, U.S.A. 
z rnelian. See Cornelian. 
ee is a festival involving singing, dancing and 
Teh ee and colourful, noisy street processions. 
Re a; ly many people in carnivals wear exotic costumes 
teas ride on floats (specially adapted vehicles). Car- 
iert s usually last for several days and may include en- 
ainments such as fancy-dress balls. 

Sine developed in the Middle Ages in Roman 
sae ic countries such as Italy and Spain. They were an- 
aS e making feasts that took place during the 

ih fore the Christian season of Lent. Some experts 
dee that the carnival grew out of an ancient Roman 
Hise festival. The origin of the world carnival is 
jane man, It may come from the Latin phrase carnem le- 
gave to take away meat’). Lent was a time when people 

e up the comforts of life, including the eating of rich 
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food. Carnival was therefore their last opportunity to 
enjoy themselves until Easter. Carnivals were often an 
excuse for uncontrolled behaviour. In many countries 
people would throw food and water about. 

The most famous carnivals of today include Mardi 
Gras, in New Orleans, U.S.A., and the colourful festivals 
of Brazil, Bolivia, northern Argentina, and the Caribbean. 
Most of these take place just before Lent, reaching a cli- 
max of celebration on Shrove Tuesday. The carnival in 
Rio de Janeiro, Brazil, is famous for its samba schools, in 
which groups of dancers, singers, and musicians com- 
pete, illustrating a theme from Brazilian history. 

In other countries, carnivals may take place at other 
times of year. Fasching, a carnival celebration in Ger- 
many, begins in Cologne at 11 minutes past 11 a.m. on 
November 11. In Britain, the Notting Hill Carnival takes 
place in west London over the last weekend in August. 
A spectacular street party staged by the West Indian 
community, it attracts thousands of visitors. It features 
colourful costumes and processions, and groups play- 
ing reggae and other forms of Afro-Caribbean music. 
The Notting Hill Carnival was first staged in 1964. 
Carnivore is any animal that eats chiefly meat. Most 
such animals prey on herbivores (plant-eating animals). 


* Carnivores thus help regulate the number of herbivores 


and preserve the balance of nature (see Balance of na- 
ture), The term camivore also refers to an order (group) 
of mammals. This article discusses such, mammals, 
which include cats and dogs. 

Ail mammals classified as carnivores have well- 
developed canine teeth. Most of them have one pair of 
bladelike shearing teeth on each side of the jaw. They 
also have a heavy skull, and strong jaw muscles. Most 
carnivores hunt and kill their own prey: Some carni- 
vores, such as bears and raccoons, also eat fruits and 
berries, Others, such as hyenas and jackals are scaven- 
gers and usually eat animals that they find dead. 

Carnivores live in all parts of the world except Antarc- 
tica and some islands, Most dwell on land, but some, 
such as otters and polar bears, spend much time in 
water. Most carnivores live alone or in family groups. 
Some, such as lions and wolves, live in larger groups. 
Carnivores range in size from the least weasel, which 
weighs about 55 grams, to the brown bear, which may 
weigh over 680 kilograms. 

Most carnivores mate once a year. The number of 
young born at one time varies among the species. A 
weasel, for example, may have as many as eight young 
at a time, but some kinds of bears have only one. 

Some carnivores, such as foxes and minks, are 
sources of valuable fúr. People sometimes kill carni- 
vores, such as foxes and wolves, for sport or because 
the animals kill livestock. 

Scientific classification. Carnivores make up the order Car- 
class Mammalia and the phylum Chordata. To learn 
where this order fits into the animal kingdom, see Animal (table: 
A classification of the animal kingdom). 

See also Mammal (illustration: The teeth of mammals) 
and the separate articles in World Book on the carni- 
vores mentioned in this article. 


Carnivorous plant. See Insectivorous plant. 
Carnotite is one of the main mineral sources of ura- 
nium and vanadium. This yellow ore has the chemical 


formula K,{UO,),VO,)3H,0. It usually occurs as a pOW- 


206 Carob 


der, but sometimes as tiny flat crystals. Geologists be- 
lieve carnotite is formed by the action of surface water 
working downward on uraninite. For this reason they 
call carnotite a secondary mineral. The chief carnotite 
deposits are in the United States and the Soviet Union. 
The U.S. deposits occur in the four corners region of the 
Colorado Plateau, where Colorado, Utah, New Mexico, 
and Arizona meet. It often appears with similarly formed 
minerals, chiefly tyuyamunite. In the Soviet Union carno- 
tite is formed in the Ferghana Desert, in Uzbekistan. 
Carob is a dark evergreen tree that grows in countries 
along the Mediterranean Sea. Some carobs are found in 
the Southern United States. The carob has brown, leath- 
ery pods that contain a sticky pulp. The pulp, which is 
also called carob, has a taste similar to that of chocolate. 
After being roasted and ground, it can be substituted 
for chocolate. 

Carob provides a chocolate flavour in many dishes 
and in such products as beverages and sweets. During 
the 1970's, large numbers of consumers and manufac- 
turers began to use carob because of the increasingly 
high cost of chocolate. Some people prefer carob be- 
cause they are allergic to chocolate. 

The carob tree grows as high as 15 metres and has 
small red flowers. Its pods range from 10 to 25 centime- 
tres long. The pulp, sometimes called Saint John’s- 
bread, is fed to cattle and horses and is also eaten raw 
by people. According to the Bible, Saint John the Baptist 
ate carob while living in the wilderness. 

Scientific classification. Carob is in the pea family, 
Leguminosae (Fabaceae). It is Ceratonia siliqua. 

Carol is a traditional song of joyful character, usually 
associated with a religious or seasonal festival such as 
Christmas, Easter, or the month of May. The word was 
also used for an English pagan song-dance performed 
to celebrate the shortest days of winter. Well-known 
Christmas carols include “Silent Night,” “The First Noel,” 
and “O Little Town of Bethlehem.” For more details on 
Christmas carols, see Christmas (Christmas decorations). 
Carol I (1839-1914) ruled Romania from 1866 until his 
death. Under his rule, Romania won its independence 
from the Ottoman Empire in 1878. 

Carol was born in Sigmaringen, east of Freiburg (now 
in south western Germany). He was a prince of the Ho- 
henzollern family, a royal family that then ruled Prussia. 
In 1866, the Romanian parliament chose him to rule as 
Prince Carol I. At that time, Romania belonged to the Ot- 
toman Empire. Carol sent 38,000 soldiers to fight against 
the empire in the Russo-Turkish War of 1877-1878. Ro- 
mania gained its independence as a result of this war. In 
1881, Romania became a kingdom, and Carol was 
crowned king. He built a railway network and did much 
to develop industry. 

Carol Il (1893-1953) was king of Romania from 1930 to 
1940. He tried to prevent Germany from dominating Ro- 
mania during World War II (1939-1945), but failed. 

Carol was born in Sinaia, Romania. In 1925, he gave 
up his right to the throne because of his love for a com- 
moner, Magda Lupescu. In 1930, the government re- 

pealed the law that kept Carol from the throne. The Iron 
Guard, a patriotic and anti-Communist movement, de- 
clared that Carol's rule was corrupt. Carol had its leader 
assassinated and, in 1938, made himself dictator. He out- 
lawed the Iron Guard and all political parties. In 1940, 


A Caroline Islands worker fills bags with copra on the island 
of Yap in the western Carolines. Copra, the dried meat of the co- 
conut, is the chief export of the Caroline Islands. 


Germany forced Carol to give parts of Romania to Bul- 
garia, Hungary, and the Soviet Union. The Iron Guard 
helped force Carol from the throne. His son, Michael, 
succeeded him. 

Caroline Islands (pop. 92,600) are an archipelago of 
more than 930 islands in the Pacific Ocean. They lie just 
north of the equator, between the Marshall Islands and 
the Philippines (see Pacific Islands [map)). The island 
group extends over 3,200 kilometres, but the combined 
land area is only 1,199 square kilometres. There are five 
large islands or island groups: Kosrae Island, Pohnpei ls- 
land, the Truk Islands, the Yap Islands, and the Palau Is- 
lands. There are also 32 atolls and some isolated islets. 
The Carolines are part of a larger island group called 
Micronesia, which means small islands. Copra (dried 
coconut meat) is the chief export. 7 

The Yap and Palau islands were among the first island 
groups to be settled in Micronesia. Archaeologists be- 
lieve that people from Asia moved to those islands thou- 
sands of years ago. Kosrae, Pohnpei, and the Truk Is- 
lands were later settled by people from Asia. _ j. 

In the 1500s, Spanish explorers became the first Euro 
peans to reach the Caroline Islands. Spain formally 
claimed the islands in 1885, and sold them to Germany 
in 1899. The Japanese captured them during World War 
I. After the war ended in 1918, the League of Nations 
gave them to Japan as mandates. Japan fortified some © 
the islands. During World War II (1939-1945), U.S. forte 
captured some of the islands, including Peleliu. In 1947, 
two years after the war ended, the United Nations madè 
the United States trustee of the Carolines as part of the 
Trust Territory of the Pacific Islands. 

In 1980, the United States agreed to grant the Caro- 
lines a form of self-government called free association. ; 
The agreement divided the islands into two groups 
Palau Islands and the Federated States of Micronesia. 
The federated states consist of the Truk Islands, the Yap 
Islands, and the islands of Kosrae and Pohnpei. In 1986, 


the federated states gained the status of free association. 
Under free association, the people of the federated 
states control their internal and foreign affairs. However, 
the United States is bound to defend the islands in 
emergency situations. In 1987 and 1990, Palau’s people 
voted on plans for free association. But both times, the 
plan failed to receive the 75 per cent of the votes re- 
quired for approval. After the vote in 1990, a three-year 
moratorium was issued on any further voting. 

Related articles in World Book include: 


Mandated Ter Palau Islands Truk Islands 
ritory Peleliu Ulithi 
Pacific Islands Pohnpei Yap Islands 


Carolingian art was a style of art created during the 
late 700's and the 800's in France and western Germany. 
Carolingian art is named after Charlemagne, who was 
king of the Franks from 768 to 814. Carolingian archi- 
tects made major contributions to church design and 
monastic planning. Carolingian scribes created a new 
type of handwriting. In previous centuries, artists had 
emphasized abstract geometric patterns and fantastic 
animals, Carolingian painters, sculptors, and artisans re- 
introduced the human figure in a natural setting into the 
visual arts. 

Carolingian architects claimed they were copying 
early Christian buildings, but they altered their models 
to suit their needs. These architects followed the plan of 
the early Christian church called the basilica, but they 
added chapels, elaborate crypts, and high towers. They 
also invented a westwork, an entrance that included a 
porch, chapels, two towers enclosing stairways, and, in 


Te Š > 
Tenpera painting (about 870) by an unknown French artist ‘Abbey of S. Paolo fouri le Mura, 


farolingian art included beautifully painted book illustrations. 
and yentng above portrays episodes from the life of Saint Paul 
irom the Bible of Charles | of France. 
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an imperial church, a throne room. Carolingian abbots 
developed a monastic plan in which enclosed walks 
joined the church, the library, and the living quarters. 

Carolingian scribes developed a beautiful, legible 
script, which they used in copying the Bible and other 
books. Painters added illustrations, such as narrative 
scenes and a portrait of the ruler. 

See also Charlemagne; Architecture (Carolingian). 
Carolingian Empire. See Middle Ages (The Carolin- 
gian Empire). 

Carom billiards. See Billiards. 

Carotene. See Vitamin (Vitamin A). 

Carp is a large, hardy fish. Carp thrive in warm, weedy, 
slow-moving waters rich in crustaceans, insects, and 
plants. Although a freshwater fish, the carp is occasion- 
ally found in slightly salty waters such as the Baltic Sea. 
Carp can tolerate changes in temperature and some de- 
gree of pollution. 

Carp live in Europe, Asia, and North America. They 
were probably introduced into Europe by Asian monks 
around the A.D. 1100s. The monks reared the fish in 
stone tanks. Once in Europe, the carp inhabited rivers, 


The mirror carp, a specially bred variety of the common carp, 
gets its name from its large mirrorlike scales. 


such as the Danube, which flowed into the Black and 
Aegean seas. Sites of early human settlement in sur- 
rounding countries, such as Greece and Romania, reveal 
large quantities of carp bones. 

in some countries, carp are reared in fish farms as a 
source of food. Carp farming is important in France, 
Eastern Europe, Israel, Korea, and the Soviet Union. In 
the United States, carp have escaped from some fish 
farms and now threaten other species of fresh water 

sh. 
g The common carp has a drab, olive-green colour with 
a yellowish underside: It has a pair of barbels (fleshy fila- 
ments) on each side of the mouth. The base of the dorsal 
fin is long, and the other fins may have a reddish tinge. 
Carp have toothless jaws—they grind their food by 
means of a set of teeth in the pharynx (throat), When 
fully grown they can reach up to 1 metre i i 
weigh over 25 kilograms. The average length of a carp is 
between 30 and 75 centimetres. ; 

Carp grow quickly and can live for 20 years in the 
wild and up to 50 years in captivity. In Japan, the carp 
has long been regarded as a symbol of fertility because 
of its growth rate and longevity. Carp which live free in 
their natural environment are covered with scales. 
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However, specially bred varieties of the common carp 
may have few or no scales. The mirror carp has a few, 
large, mirrorlike scales on its flanks. Some leather carp 
have no scales. 

Carp is a popular food in Europe and Asia. It can be 
poached, fried, baked, or broiled. In Europe it is often 
prepared with gingerbread crumbs and ale. It is also 
used to make the Jewish delicacy, gefi/te fish, by grind- 
ing the flesh and mixing it with celery, onions, and other 
ingredients. In Eastern Europe carp is a popular Christ- 
mas dish. 

Scientific classification. Carp belong to the family which in- 
cludes bream, minnows, and rudd, the Cyprinidae. The common 
carp is Cyprinus carpio. 

Carpal tunnel syndrome is a common disorder 
that causes pain, and interferes with the use of the hand. 
It is caused by pressure on the median nerve as the 
nerve passes through a canal formed by the bones and 
ligaments in the wrist. This canal is known as the carpal 
tunnel. A wide variety of conditions can cause the carpal 
tunnel to narrow and put pressure on the median nerve. 
These include injuries, such as wrist fractures; arthritis 
complicated by swelling of the tendons in the carpal 
tunnel; pregnancy, which may cause the synovium 
(membrane) around the tendons to thicken; and glandu- 
lar abnormalities, such as diabetes and thyroid disor- 
ders. Work that involves repetitive wrist motions may 
also cause carpal tunnel syndrome. 

Symptoms of carpal tunnel syndrome include pain 
and numbness in the thumb and in the index, middle, 
and ring fingers. Many people wake at night with these 
symptoms. Some sufferers experience weakness of 
hand muscles and may drop objects. Symptoms often 
occur when the wrist is flexed during such activities as 
driving a car or holding a book while reading. 

Doctors treat carpal tunnel syndrome by attempting 
to improve the underlying condition. In many cases, 
doctors apply a splint to the wrist and prescribe anti- 
inflammatory medications. In some cases, surgery is 
performed to relieve symptoms and to prevent perma- 
nent damage to the median nerve. 


Median nerve 


Carpal tunnel syndrome is caused by pressure on the median 
nerve as it passes through the carpa/ tunnel, a canal formed by 
bones and ligaments in the wrist. Various conditions, including 
thickening of the synovium (membrane) around the tendons, can 
cause the tunnel to narrow and put pressure on the nerve. 


Carpathian Mountains are part of the great moun: 
tain system of central Europe. The Carpathians extend 
for about 1,500 kilometres along the Slovakia-Poland 
border and into Romania. Most of them lie in Slovakia 
and Romania. For location, see Europe (terrain map), 
The highest elevations are Gerlachovský Štít (2,655 me- 
tres) in the Tatra Mountains of Slovakia and Rysy (2,499 
metres) in Poland. 

The Carpathians are an extension of the mountain 
range that includes the Alps. But the peaks are generally 
lower than the Alps and have fewer lakes, glaciers, and 
waterfalls. The Carpathians contain several minerals, in- 
cluding large deposits of coal and salt. Large quantities 
of timber come from the fir, oak, and beech forests 
which cover the lower slopes of the mountains. Wolves, 
lynx, and bears roam through these forests. Many fertile 
farms lie in the Carpathian valleys. People cross the 
mountains through narrow passes. 

See also Galicia. 

Carpenter, M. Scott (1925- ), one of the first 
United States astronauts, was the second American to 
circle the earth in a spacecraft. He made a three-orbit 
flight in the Aurora 7 spacecraft on May 24, 1962. His trip 
ended dramatically after his spacecraft landed more 
than 320 kilometres beyond the intended landing area 
and beyond radio range of the recovery forces. He was 
out of contact for almost an hour before a search plane 
spotted him in a life raft beside his craft. 

Malcolm Scott Carpenter was born in Boulder, Colo- 
rado. He served in the Navy during World War II (193% 
1945) and then studied aeronautical engineering at the 
University of Colorado. He served as a Navy pilot during 
the Korean War (1950-1953) and became a test pilot in 
1954. In 1959, the National Aeronautics and Space Ad- 
ministration (NASA) selected Carpenter to be an astro- 
naut in the Mercury programme. In 1965, Carpenter 
took leave of absence from NASA to be an aquanaut in 
the Navy's Man-in-the-Sea programme. In 1966, he be- 
came branch chief for advanced programmes for NASA. 
He resigned from NASA in 1967 to do deep-sea research 
for the Navy. Leg injuries ended his deep-diving career 
in 1969. He retired from the Navy that year. 

See also Astronaut; Space travel. 

Carpenter ant. See Ant (Nests; The importance of 
ants). 

Carpenter bee is a type of bee that gets its name be- 
cause it tunnels in timber or in the stems of plants. 
There are two types of carpenter bees. Small carpenter 
bees are between 6 and 10 millimetres long. They lay 
their eggs in the hollow stems of bushes. The female 
chews up the stem pith with saliva and uses the me 
to make cells, which she fills with pollen and honey. 
then lays an egg on top of each cell. Large carpenter : 
bees are 1.5 to 3.5 centimetres long. They look like bum 
ble bees but do not have hairs on their abdomen. 

Scientific classification. The carpenter bee belongs t the 
family Xylocopinae, genera Ceratina or Xylocopa. 

See also Bee; Bumble bee. 

Carpentry is the building and repairing of wooden i 
structures. In some countries, such as the United i, 
dom and New Zealand, two separate types of craftspe 
ple do this work—carpenters and joiners. y 

Carpenters cut and join sawn timber to build and "° 

pair structures. Carpenters work on the stability an 


structure of a building, rather than its appearance. Con- 
crete and steel are increasingly used as building mate- 
rial, and carpenters’ work now includes constructing 
wooden formwork (temporary moulds). Concrete is 
poured into the moulds and allowed to set. 

The work of a carpenter on a building site includes 
putting together wooden parts of the building. These in- 
clude floors, roof supports, and other framed structures 
using rough timber. Structural work normally takes 
place before plastering and is known as first fixing. Car- 
penters use hand tools such as hammers, chisels, axes, 
and saws, as well as portable power tools such as drills, 
screwdrivers, and saws. 

Joiners cut and join dressed or planed timber, which 
will be on view when the building is complete. Joiners 
make fittings such as skirting boards, cupboards, doors, 
windows, and stairs. The joiners’ work normally takes 
place after the building has been plastered and is 
known as second fixing. 

Joiners use a variety of hand and electric tools, and 
their work normally has a quality finish. Hand tools are 
used for several stages of the work such as marking out, 
boring, and planing. Electric powered tools used for 
joinery include saws, drills, and planers. 

See also House (Building a house); Woodworking. 
Carpet. See Rugs and carpets. 

Carpet beetle is a com- 
mon insect pest. Its /arvae 
(young) live on carpets and 
enter cupboards to eat 
woollens, feathers, and 
furs. In spring, the adult 
beetles are found around 
infested houses. They are 
brown-black or have red or 
yellowish-white spots. 
aes classification. 

e carpet beetle belongs to 
the order Coleoptera. It is a 
member of the skin beetle fam- 


Larva 


Adult 


ily, Dermestidae. It is An- 
threnus scrophulariae. 


Carpet beetle 
See also Beetle; Larva. 
poet snake is the name of some of Australia's most 
oma a and widespread pythons. Some carpet snakes 
ete sg of 3.5 metres, but most grow to only 2.5 
in inlaid ey live in both dense coastal rainforests and 
Rake derert: Like other pythons, they are egg-laying 
their he A e females help to incubate the eggs by coiling 
ane odies around them until the eggs hatch. The 
em s a various shades of brown with a variable pat- 
che gier brown bands and blotches with black 
balna ey eat small mammals. The diamond snake is a 
of fees for a type of carpet snake, generally known 
ond python. 

Doi mfic classification. Carpet snakes belong to the family 
The dia e sub-family Pythoninae. They are genus Morelia. 
k mond python is Morelia spilota. 
ee ctbaggers wasan American term that Southern- 

ain th ully applied to Northerners who moved South 
Civil i e Reconstruction period after the American 
carpethy r (1861-1865). Southern whites coined the name 
cae clea to suggest that these people could stuff 

tything they owned into a carpetbag, or suitcase. 
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The carpet snake lives in Australian deserts and rainforests. 


The carpetbaggers created antagonism in the South, 
still sensitive from its recent defeat in the war. They also 
aroused the bitterest feeling when they entered South- 
ern politics. Several carpetbaggers became governors, 
and others served in the national and state legislatures. 
These “carpetbag’ governments accomplished a great 
deal of good in the South. 

But the carpetbaggers did not succeed in the long 
run. One carpetbag regime after another collapsed as 
federal troops withdrew and Southern whites regained 
political power. The last Southern states, Florida, Louisi- 
ana, and South Carolina, returned to white Democratic 
rule in 1877. 

See also Reconstruction. 

Carrageen. See Irish moss. 

Carranza, Venustiano (1 859-1920), a Mexican gen- 
eral, became president of Mexico in 1915. He led a re- 
volt against the government of General Victoriano 
Huerta in 1913, and was named “First Chief’ in 1914. Car- 
ranza called a congress which adopted the present Mex- 
ican constitution in 1917 (see Mexico (History: The con- 
stitution of 1917). This constitution brought many bene- 
ficial reforms. Carranza was born in Coahuila, Mexico. 
Carrel, Alexis (1873-1944), a French surgeon and biol- 
ogist, proved that tissues could survive away from their 
organs if properly nourished. He won the 1912 Nobel 
Prize in medicine for his work in blood-vessel surgery 
and in transplanting organs and tissues. During World 
War I (1914-1918), he and an English chemist, Henry 
Dakin, developed the Carrel-Dakin antiseptic solution 
for treating injuries and wounds. 

Carrel was born in Lyon, France. He went to the 
United States in 1905, and was appointed to the Rocke- 
feller Institute for Medical Research (now Rockefeller 
University) in 1906. At the outbreak of World War II 
(1939-1945), he returned to France. His works include 
Man, the Unknown (1935). With the aviator Charles A. 


Lindbergh, Carrel wrote The Culture of Organs (1938). 


Carriage is a horse-drawn vehicle used for the trans- 
din the early 1700s 


portation of people. It develope 
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from the slow, heavy wagons and coaches used for pas- 
senger travel. Better roads permitted the use of the 
more graceful and speedy carriage. 

The carriage was characterized by its light weight, 
flexibility, and elegant design. The running gear on the 
vehicle was usually made of strong, springy wood such 
as oak, ash, or hickory. Wrought iron brackets and fit- 
tings braced the slender wooden parts of the carriage. 
Early wheels were usually made of wood and fitted with 
iron tyres, but solid rubber tyres came into use after 
1875. People of wealth and social standing used fashion- 
able carriages called /andaus and victorias. The use of 
carriages declined rapidly after the introduction of the 
motor car. By World War I (1914-1918), it was no longer 
an important private carrier. 

See also Transportation. 

Carrick (pop. 82,700) is a local government district in 
Cornwall, England, that includes Falmouth, Penryn, and 
Truro. Its charming coastal and country scenery attracts 
many tourists. The district also has some light industry. 
Truro is the administrative centre of Carrick. Resorts in 
the district include Porthtowan, near Redruth, Perran- 
porth, St. Agnes, and St. Mawes. Truro has a county mu- 
seum and a cathedral completed in 1910. St. Mawes Cas- 
tle and Pendennis Castle, at Falmouth, both date from 
the 1500's. The Oratory of St. Piran, at Perranporth, one 
of the United Kingdom's oldest churches, lies partly sub- 
merged in sand. 

Carrickfergus (pop. 32,299) is a local government dis- 
trict in Northern Ireland. Centred on the town of Carrick- 
fergus, the district lies northeast of Belfast, on the north- 
ern shore of Belfast Lough. Carrickfergus and 
Whitehead are tourist resorts. Greenisland is a residen- 
tial area. Mixed farming is practised in the rural areas, 
but the towns have a variety of industries, including en- 
gineering and the production of textiles, and clothes. A 
Norman castle stands at Carrickfergus. 

Carrier. See Disease (Spread of infectious diseases). 
Carrier pigeon is a bird originally bred from pigeons 
used to carry messages from one place to another. 
Through the years, however, the carrier pigeon has lost 
most of its homing instinct. Today, it is bred as a show 
bird. The carrier pigeon may be blue, black, white, 
greyish-brown, or yellow. 
It is larger than other pi- 
geons, and it carries itself 
stiffly erect. The bird has 
strong wings and feet. It 
has large, fleshy growths 
around its big yellow eyes 
and on its bill. The growths 
may cover the nose of an 
old bird. See also Homing 
pigeon; Pigeon. 

Scientific classification. 
The carrier pigeons in the pi- 
geon and dove family, Colum- 
bidae. It is Columba livia. 


See also Homing pi- 
geon; Pigeon. 
Carrington, Lord (1919- 

), Peter Alexander Ru- 
pert Carrington, was secretary general of the North At- 
lantic Treaty Organization from 1984 until 1988. He had 


WORLD BOOK illustration by Colin Newman, 
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earlier been the United Kingdom's foreign secretary | 
from 1979 to 1982. He resigned from this post after the 
Argentine invasion of the Falkland Islands. As foreign 
secretary, Carrington had negotiated the independence 
of Zimbabwe. In 1992, Carrington acted as a mediatorin | 
conflicts after the break up of Yugoslavia. | 

Carrington was educated at Eton and Sandhurst, He 
held positions in every Conservative government from 
1959 until 1982. He was chairman of the party from 1972 
to 1974. In 1983, he became a companion of honour. | 
Carroll, Lewis, was the pen name of Charles Lut | 
widge Dodgson (1832-1898), an English author. Carroll 
wrote two of the most famous books in English 
literature—Alice’s Adventures in Wonderland (1865) and 
its continuation, Through the Looking-Glass and What 
Alice Found There (1871). People throughout the world 
read these books. Alice in Wonderland, as the first book 
is usually called, has been translated into more than30 | 
languages, including Arabic and Chinese. It is also pub | 
lished in Braille so that blind people can read it. | 

Carroll wrote both books to give pleasure to children 
But adults also enjoy the humour, fantastic characters, 
and adventures in the stories. Scholars study the books 
to find meanings in what seems to be nonsense. 

Life. Carroll was born on Jan. 27, 1832, in Daresbury, 
Cheshire, England. He graduated from the Christ Church 
College of Oxford University in 1854. He began teaching 
mathematics at Christ Church in 1855 and spent most of | 
his life at the school. He was ordained a deacon (minis- 
ter) in the Church of England in 1861. 

The Alice books. Car- 
roll enjoyed being with 
children. He created the 
character of Alice to amuse 
a little girl named Alice 
Liddell, the daughter of the 
dean of Christ Church. On 
July 4, 1862, Carroll went 
rowing on the River Isis 
with Alice Liddell and two 
of her sisters. He began to 
tell the story of Alice that 
day. Later, he wrote the 
story down, and called it 
"Alice's Adventures Under- a 
ground.” Carroll enlarged the story considerably into t | 
present book-length version, which was published in 
1865. 

Alice in Wonderland tells about the adventures of @ 
little girl in a make-believe world under the ground. 
Alice lands in this “wonderland” after she falls down 4 
hole while following a rabbit. She meets many strange 
characters, including the Cheshire Cat, the Mad Hatter 
the Queen of Hearts, and the Mock Turtle. 

Through the Looking-Glass (1871) introduced new 
characters, including the frightening Jabberwock | 
dragon, the silly twins Tweedledum and Tweedledee ii | 
and the Walrus and the Carpenter. Sir John Tenniel i 
trated both books. His pictures became nearly as fa- 
mous as the story. See Tenniel, Sir John. A | 

Other works. Carroll also wrote Sylvie and ee, 
fairy tale in verse and prose (two parts, 1889 and 1893) 


| 


Lewis Carroll 


The poem “The Hunting of the Snark” (1876) tells er 
story of the Banker, Baker, Beaver, Bellman, and ot! 


Eo o SESS 


"Now for the evidence," said the King, and 


ten te Sentens 
“Nol” said the 
Queen, first the 
sentinte, and then 
th evidence ! " 
"Nonsense! cried 
Alice, 5o loudly bhat 
everybody jumped» gA 
ae k haven: I 
te sentene first! 
“Hold your 
W said the Queen’ 


"I work !" said Alice,” you're nothing but a 
of cards! Whe cares for yout” 


pack 


Alice's Adventures in Wonderland was written by Lewis Car- 
roll in the early 1860's, The author decorated his original text 
with pictures illustrating the story. In one picture, above, Carroll 
showed Alice arguing with the bad-tempered Queen of Hearts. 


amusing characters in search of a Snark, an animal that 
does not exist. Carroll wrote many works on mathemat- 
ics under his real name. They include “Notes on the First 
Two Books of Euclid’ (1860) and Curiosa Mathematica 
(two parts, 1888 and 1894). Carroll was also a fine pho- 
tographer. 

Carrot is a plant with an orange root that is eaten as a 
vegetable. Carrots contain vitamin B, and small amounts 
of vitamins B, and C. A substance called carotene also 
comes from carrots. Carotene is used by the human 
body to produce vitamin A. In addition, carrots are rich 
in sugar and contain much iron. 

People eat raw carrots alone or in salads. They also 
eat boiled carrots, or add the vegetables to soups and 
stews. In some parts of the world, carrots have been 
roasted, ground, and used as a substitute for coffee. The 
plant's thick, lacy leaves and long stems are sometimes 
chopped up and sprinkled on meats to improve their 
flavour, 
es are grown from tiny seeds planted from 45 to 

3 centimetres apart. They grow best in deep, rich soils 
f at contain sand or manure, and are well-drained. Car- 
ots can survive cool winters and can withstand much 

summer heat. 

on are native to the Mediterranean region. The 

Di. Greeks and Romans grew carrots that had thin, 

i HA roots. They used the plants as a medicine but not 

e nod: Carrots resembling modern types were later 

the oe in France and were common in Europe by 

Rk 00's. Three main types of carrots are grown: long- 
ed, medium-rooted, and short-rooted. 

fanStlentific classification. The carrot belongs t0 the parsley 
ly, Umbelliferae. It is Daucus carota. 

See also Vitamin (Vitamin A); Wild carrot 
Univer ers, Jimmy (1929-1990), was Australia's first 

ah sally recognized world boxing champion. In 1952, 
Ai on the world bantamweight title from the South Af- 
an Vic Toweel at Johannesburg, in South Africa. Film 
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of the fight shows that Carruthers landed 147 punches in 
the 2 minutes 19 seconds that the fight lasted. Toweel 
threw only one punch, and it missed. Carruthers retired 
as unbeaten world champion in 1954, after 19 profes- 
sional fights. He returned to the ring in 1961, but lost 
four of his six come-back fights. He was born in Sydney. 
Carson, Lord (1854-1935), Edward Henry Carson, an 
Irish barrister and politician, was the leader of the Ulster 


Unionists, who were violently opposed to any form of 
the Unionists pledged 
Law's Home Rule 
which, by 


Home Rule for Ireland. In 1912, 
themselves to oppose Andrew Bonar 
Bill. Carson formed the Ulster Volunteers, 
1914, numbered more than 
80,000. Many of them en- 
listed at the outbreak of 
World War | in 1914. Car- 
son became attorney gen- 
eral in the British govern- 
mentin 1915 but soon 
resigned. He joined Lloyd 
George's government in 
1916, but resigned two 
years later over its Home 
Rule policy. Carson was 
born in Dublin and edu- 


cated at Trinity College, 

Dublin. He entered Parlia- Lord Carson 

ment in 1892. 

Carson, Johnny (1925- ), a popular American en- 
tertainer, became famous as host of "The Tonight Show” 
on television. He is noted for his quick sense of humour 


and natural performing style. 

Carson was born in Corning, lowa, and grew up in 
Norfolk, Nebraska. He began his career as a radio an- 
nouncer in the late 1940's. During the early 1950's, Car- 
son worked as a writer and performer in radio and tele- 
vision in Los Angeles, California. In 1955, he starred in 
"The Johnny Carson Show,’ a weekly TV programme. 
Then, for five years, Carson hosted a daytime game 
show called “Who Do You Trust?” He became host of 
“The Tonight Show’ in 1962. 


The carrot is a popular, nutritious vegetable grown throughout 
the world. The stems and fernlike leaves are also edible. 
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Carson, Kit (1809-1868), was an American frontiers- 
man. He became known as a skilful and daring hunter, 
guide, and soldier. 

Carson was hired in 1842 by John C. Frémont, govern- 
ment explorer, to guide his party along the Oregon Trail 
to South Pass in the Rocky Mountains in Wyoming. The 
expedition passed safely through land of hostile Sioux 
Indians. In 1843 and 1844, Carson helped guide 
Frémont's second expedition, which included a survey 
of Great Salt Lake in Utah and part of the Oregon Trail. 
In 1845, Carson guided the explorer's third expedition 
from Colorado to California and north into Oregon. 

After the American Civil War began in 1861, Carson 
was made colonel of the New Mexico Volunteer Regi- 
ment. In 1862, he fought the Confederate forces in a bat- 
tle at Valverde, near Socorro, New Mexico, Carson was 
later ordered to lead a campaign against the Apache In- 
dians to force them to live on a reservation. In the au- 
tumn of 1862, Carson gathered about 400 Apaches and 
placed them on a reservation that was near Fort Sum- 
ner, New Mexico. 

Carson then led a campaign against the Navajo Indi- 
ans, forcing about 8,000 Navajos to accept reservation 
life. 

In November 1864, Carson fought the Kiowas, Coman- 
ches, and other Plains Indians at Adobe Walls, an aban- 
doned trading post in Texas. His force of about 400 men 
retreated after being attacked by 1,500 to 3,000 Indians. 
Carson was made a brigadier general in 1865 and took 
command of Fort Garland in Colorado the following 
year. Carson resigned from the Army in 1867 because of 
illness. 

Carson, whose real first name was Christopher, was 
born in Madison County, Kentucky. From 1829 to 1841, 
he worked in the fur trade. 

See also Frémont, John C. 

Carson, Rachel (1907-1964), was an American marine 
biologist and science writer. She wrote several books 
that reflect her lifelong interest in the natural world, 

In her writings, Carson 
stressed the interrelation 
of all living things and the 
dependence of human 
welfare on natural proc- 
esses, The Sea Around Us 
(1951) describes the biol- 
ogy, chemistry, geography, 
and history of the sea. Sj- 
lent Spring (1962) called 
public attention to the 
wasteful and destructive 
use of pesticides. 

Carson warned that pes- 
ticides poison the food 
supply of animals and kill 
large numbers of birds and fish. She pointed out that 
pesticides could also contaminate human food supplies. 
Carson's arguments helped lead to restrictions on the 
use of pesticides in many parts of the world. 

Rachel Louise Carson was born in Springdale, Penn- 
sylvania. She graduated from the Pennsylvania College 
for Women in 1929 and received a master's degree from 
Johns Hopkins University in 1932. She worked for the 
U.S. Fish and Wildlife Service for most of her adult life. 


Rachel Carson 


Carstensz, Jan( ? -? ), was a Dutch navigator 
who charted part of the northern coast of Australia and 
named the Gulf of Carpentaria. In 1623, officials of the 
Dutch East India Company instructed him to extend the 
explorations of Willem Jansz, the first European to sight 
the continent (see Jansz, Willem). In the yacht Pera, Cap. 
stensz sailed to the southern coast of New Guinea, then 
turned south to locate the western side of what is now 
Cape York Peninsula. He was travelling with Willem 
Joosten van Colster, captain of the Arnhem. They sailed 
along the coast of the peninsula until Colster tooka 
westerly course to what is now Arnhem Land. Carstensz 
named the gulf after Pieter de Carpentier, who was at 
that time governor general of the Dutch East Indies. 
Cartagena (pop. 166,736) stands on a beautiful bay of 
the Mediterranean Sea in southeastern Spain (see Spain 
[map)). It has a large harbour, and is the site of one of 
Spain's most important naval bases. The city exports ag 
ricultural products, and lead and iron ore. Factories 
there produce cordage, canvas, and chemicals. 

The mines near Cartagena attracted the Carthagin- 
ians, who founded the city in about 225 B.C. Its people 
were among the first to rise against Napoleon in 1808. 
The city served as headquarters of the Republican fleet 
during the Spanish Civil War. 

Cartel is an association formed among producers ina 
particular industry to control the market for their prod- 
uct. Cartels raise the selling price of their product by re 
stricting the available supply and restraining competi 
tion. A cartel may consist of privately owned companies 
in one country or in several countries. A cartel also may 
be formed among governments. 

To succeed, a cartel should only have a few members. 
However, it must include all or most producers in the 
industry and so have a monopoly or near monopoly. The 
product must have no close substitutes, and new sup- 
plies must be scarce. y 

A cartel sets a relatively high selling price for its prod 
uct. To obtain this price, the cartel often limits the out 
put of each member. It also assigns each member a 
share of the market. The cartel will be likely to fail if too 
many members cheat on these arrangements. 

Until the late 1930s, international cartels existed 
among firms in such industries as drugs and steel. How 
ever, industrial cartels have become unimportant be- 
cause they are hard to maintain. Since 1960, some cal , 
tels have been formed among governments of coun 
that produce oil or other natural resource products. TI ý 
best known of these cartels is the Organization of Petro: 
leum Exporting Countries (OPEC). During the 1270 í 
OPEC gained control of enough of the world oil marke 
to increase the price of oil greatly. But in the 19805, 
OPEC lost much of its price-setting power because se 
widespread cheating among its members, and the pr! 
of oil dropped considerably. arti 

Cartels are illegal in many countries because they 
ficially raise prices and create a monopoly situation: 

See also Monopoly and competition. a 
Carter, Angela (1940-1992), was a British novelist 
short-story writer. Her novels have been classed aS 

5 5 a i istic narrative 
magic realism—that is, they combine a realistic n ul 
with elements of fairytales, myths, and the superna 

Carter's early novels, The Magic Toyshop (| wae 
roes and Villains (1969), and The Infernal Desire 01°" 


Hoffman (1972) are a blend 
of grotesque comedy and 
horror. In The Passion of 
New Eve (1977) a man is 
changed into a woman, 
while Nights at the Circus 
(1984) interweaves the real 
with the surreal in the tale 
ofawinged trapeze artist 
who claims she can fly. 
Carter's last novel, Wise 
Children (1991), follows the 
story of a family of actors. 

Angela Carter was born 
in Eastbourne, Sussex, Eng- 
land. She studied English at Bristol University. 

Carter, Elliott (1908- ), is one of the leading Amer- 
ican composers of the 1900's. His music is extremely in- 
tricate, and its performance requires highly skilful musi- 
cianship. Carter is especially noted for his chamber 
music. He won two Pulitzer Prizes for his String Quartets 
No. 2 (1959) and No. 3 (1973). These works emphasize 
novel approaches to the traditional quartet. For example, 
in String Quartet No. 3, Carter divides the group into 
two duos (violin | and viola, violin II and cello). Highly 
original in form and detail, Carter's music also shows 

the influence of the modern composers Charles Ives, 
Arnold Schoenberg, and Igor Stravinsky. 

Carter's first important compositions were the ballet 
suite Pocahontas (1939) and the choral work The De- 
fense of Corinth (1941). In his works since the late 1940, 
he has used complicated rhythmic patterns, which he 
calls metrical modulations. Carter has also composed 
several major works for orchestra. They include Varia- 
tions for Orchestra (1955), Double Concerto for Piano 
with Harpsichord and Two Chamber Orchestras (1961), 
Piano Concerto (1967), Concerto for Orchestra (1970), 
and A Symphony of Three Orchestras (1976). Elliott Cook 
Carter, Jr, was born in New York City. 

Carter, Howard (1873-1939), an English archaeologist, 
specialized in excavating ancient Egyptian tombs. He 
Te his most important discovery, the tomb of Phar- 
ee utankhamen, in 1922 (see Tutankhamen). His most 
Tee writing was the three-volume work The Tomb of 
S an h-amen (1923-1933). Carter wrote many other 
orks describing his discoveries. 

ih spent many years in Egypt's Valley of the Kings 
coher excavations. For a time, he directed the Egyptian 
antler ee programme to preserve the remains of 
tam i Egyptian civilization. Carter was born in Swaff- 
tahi solk He received most of his education pri- 
A ue to poor health. Much of his early training 
Pei the archaeologist Sir Flinders Petrie. Carter 
E: to Egypt in 1890 as a member of an archaeo- 
Gan headed by Petrie. 
United pJenmy (1924- ), was president of the 
niet tates from 1977 to 1981. He was little known — 
for te, his native Georgia when he began his campaign 
Der eony. His rise to national fame was remark- 
such s nl president, his failure to deal effectively with 
p Bs lems as soaring inflation and growing unem- 
1980 nt contributed to his overwhelming defeat in the 

j Presidential election. 

ames Earl Carter, Jr., was born in Plains, Georgia, 


Miriam Berkley, Camera Press 
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U.S.A. He graduated from 
the United States Naval 
Academy in 1946. In 1953, 
he resigned from the navy 
and returned to Plains to 
run the family peanut busi- 
ness. He was elected. gov- 
ernor of Georgia in 1970. 

A Democrat, Carter was 
elected president in 1976. 
He showed strong support 
for human rights. He also 
achieved a major foreign 
policy goal with the ratifi- 
cation by the U.S. Senate of 
two Panama Canal treaties. In 1978, Carter helped work 
out an agreement between Israel and Egypt that led to a 
peace treaty between the two nations. 

Perhaps the most serious foreign crisis Carter faced 
as president began in November 1979, when Iranian rev- 
olutionaries took over the United States Embassy in Te- 
heran, the capital of Iran. They seized a group of U.S. cit- 
izens and held them as hostages. Carter tried to force 
the release of the hostages by banning imports from 
Iran and cutting diplomatic relations. In April 1980, an 
armed U.S. rescue mission attempted to free the hos- 
tages, but it failed. The revolutionaries finally released 
the Americans on Jan. 20, 1981, the day Carter left office. 

Since the late 1980's, Carter has helped to monitor 
elections in a number of developing countries. In 1991, 
he founded the International Negotiation Network 
Council, consisting of prominent people willing to con- 
duct peace negotiations or monitor elections. In 1994, 
he travelled to North Korea to help reduce tensions over 
North Korea's suspected development of nuclear weap- 
ons. Carter helped bring the two sides together for ne- 
gotiations. In 1994, Carter played an important role in 
the ending of military dictatorship in Haiti. Carter helped 
to negotiate a settlement with Haitian military leader 
Raoul Cédras, preventing a threatened invasion by the 
United States. Cédras agreed to the peaceful landing of 
U.S. troops, and to the reinstatement of democratically 
elected President Jean-Bertrand Aristide. 

Cartesian philosophy. See Descartes, René. 
Carthage was one of the greatest cities of ancient 
times. A wealthy trading centre, it stood ona peninsula 
in North Africa, near the present city of Tunis, Tunisia. 
Carthage was one of the colonies founded by Phoeni- 
cian seamen as a trade and shipping outpost. The Phoe- 
nician name for Carthage is Karthadasht. t means New 
Capital or New City. 

Legend says that Dido, daughter of a king of Tyre, an- 
other Phoenician city, founded Carthage. The story of 
her tragic love for Aeneas, a Trojan prince, is sung in 
Virgil's poem, the Aeneid. 

Importance. Carthage grew quickly because of its lo- 
cation on a peninsula and its two excellent harbours. 
One harbour, which was located inside the city walls, 
was large enough to shelter hundreds of military ves- 
sels. A wall about 12 metres high and 9 metres wide 
stretched across the peninsula. Another wall enclosed 
the Byrsa, which was an inner fortress. 

Carthage was probably the first city-state to control an 
empire. Much of western North Africa, southern Spain, 
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Ruins of Carthage include cave houses, /eft, located outside present-day Tunis, and remnants of 
buildings, right, constructed by the Romans after they conquered Carthage in the 100s B.C. Ro- 
mans ruled Carthage until the A.D. 400s, when the Vandals overran the city. 


Sardinia, Corsica, and the western half of Sicily came 
under Carthage’s rule. The people of Carthage were 
more interested in trade than in conquest. However, the 
Carthaginians used military power when they felt that it 
was necessary. 

History. According to historians, colonists from Tyre 
founded Carthage in 814 B.C. But archaeologists who 
have searched the ruins of Carthage have found no re- 
mains earlier than from about 750 B.C. 

Tyre and the other cities of Phoenicia were weakened 
by the repeated attacks of the Assyrians and Babylonians 
(or Chaldeans). Carthage, therefore, became independ- 
ent without a struggle after about 600 B.C. It became the 
leader of the western Phoenician territories. 

Leadership brought new responsibilities. Carthage 
often fought with Greek forces on Sicily. Carthage made 
an alliance with the Etruscans, a people who lived in 
central Italy. But Etruscan power declined after 500 B.C. 
In 480 B.C, the Greeks crushed a Carthaginian army at 
Himera, in Sicily. Carthage could not get help from the 
eastern Phoenicians, who lost many ships while taking 
part in the Persian invasion of Greece. 


Carthage was an ancient city in North Africa. It controlled large 
areas on the Mediterranean Sea. 


Carthage then went through a period of isolation and 
decline. The government system changed from a one: 
man rule to an oligarchy (rule by a few). There was an as 


sembly of citizens, but the real power lay with the sufels | 


(magistrates), the generals, and a council of nobles. 

Carthage expanded in Sicily again in about 410 BC, 
and ruled much of Sicily at times. After 265 B.C, the Ro 
mans also wanted Sicily. Carthage fought and lost three 
wars called the Punic Wars with Rome, from 264 to 241, 
218 to 201, and 149 to 146 B.C. The genius of Hannibal à 
Carthaginian general, nearly won the second war for 
Carthage. But Carthage was destroyed in the third war. 
Carthage later became an important city in the Roman 
Empire. St. Augustine was one of its famous nhs 
Carthage was overrun by the Vandals around AD. pe 
The final destruction of Carthage came in A.D. 698 atthe 
hands of Arabs. 

Related articles in World Book include: 


Aeneid Dido Phoenicia 
Augustine, Saint Hamilcar Barca Punic Wars 
Cato Hannibal 


Carthusians are members of a Roman Catholic order 
of monks, nuns, and lay brothers and sisters. Saint vi 
Bruno of Cologne founded the order in 1084 in the i 
ley of Chartreuse in the French Alps. The order takes 
name from the Latin form of the French word Char- 
treuse. oat 

The Carthusian order is contemplative—that ba 
members devote themselves to group prayer, StU0Y 
meditation, and manual labour. Each monk must live 
hermitage, eat no meat, chant the church's office ki 
(prayers), and observe silence except during wee Y 
walks of three to four hours. Nuns live similar, tho i 
slightly less solitary lives. The material needs ofti ‘ the 
monks and nuns are met by lay brothers and siste W 
famous Chartreuse liqueur is made by monks froni 
founding monastery of La Grande Chartreuse, pe, 
Cartier, Jacques (14912-1557), was a French na ces 
tor. His explorations established the basis for ES ; 
claims to territory in what is now Canada. In 1535, iek 
the first European expedition up the St. Lawrence 


Cartier was born in the French seaport of St-Malo 
and studied navigation in Dieppe, a French centre for 
navigators. He became a leading navigator and may 
have sailed to Newfoundland with a fishing fleet in the 
early 1500s. Some historians believe Cartier accompa- 
nied the Italian navigator Giovanni da Verrazano on 
aw expeditions to the New World during the 1520s. 
ena of Canada. In 1534, King Francis | of 
hed Fees Cartier to North America to search for gold 
ith Ha precious metals. Cartier left St-Malo in April 
the ce snips The expedition sailed into what is now 
Ris 0 ae Lawrence and landed on the Gaspé Penin- 
ae ec, which Cartier claimed for France. 
that fee met a group of Iroquois Indians, who told him 
T ae jewels and metals could be found farther 
biinad § The French gave gifts to the Indians and es- 
eso riendly relations with them. Their chief let two 
Mia m sail to France with Cartier in August. Cartier’s 
Five i a supply of maize that was probably the first 
ir ras seen in northern Europe. 
dition R the king sent Cartier on a second expe- 
Bn thls nada. The two Indian boys returned home 
FA a On August 10, Cartier reached the north- 
ay. He of the Gaspé Peninsula and entered a nearby 
chien the bay after Saint Lawrence because the 
tier thence ad arrived there on the saint's feast day. Car- 
Pisa saw the mouth of the great river that also be- 
the foot ped after the saint. Cartier sailed up the river to 
(Mount R a mountain, which he named Mont Réal 
Cahiers oyal It became the site of the city of Montreal. 
inter, T ed back to what is now Quebec City for the 
Mme returned to France the next summer. 
ized an a at colonization. In 1541, the king organ- 
in Ge to establish a permanent settlement 
a Roc a. He appointed a nobleman, Jean François de 
que, Sieur de Roberval, in command over Cartier. 
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Cartier landed in Canada in 
1534. This map of the 1540's 
shows Cartier, centre, wear- 
ing a red hat and short black 
coat, surrounded by members 
of his expedition. Cartier ex- 
plored the Gulf of St Law- 
rence and claimed the region 
for France. 


Engraving from the Vallard Atlas (1546) 


However, Cartier sailed in May before Roberval had 
completed plans for his own voyage. 

Cartier sailed up the St. Lawrence River to what is 
now Cap Rouge, near Quebec City. Some of his men re- 
mained there and built a settlement. Cartier and the oth- 
ers continued to search for gold. They sailed to Mont 
Réal and travelled farther west on foot but found no pre- 
cious metals. Cartier then returned to the settlement. 

During the winter, the Iroquois became hostile and 
killed several Frenchmen. Roberval had not arrived by 
spring, and Cartier decided to sail back to France. 

On his return voyage, Cartier met Roberval in New- 
foundland. Roberval ordered Cartier to remain in Can- 
ada, but Cartier refused and warned the nobleman 
about the Indians. Cartier then returned to France. He 
was pardoned for disobeying Roberval and lived the 
rest of his life in and around St-Malo. 

See also New Brunswick; Roberval, Sieur de. 
Cartier-Bresson, Henri (1908- _), is a French pho- 
tographer. He became known for his ability to capture 
the significance of an event by the arrangement of peo- 
ple and objects in a scene. Cartier-Bresson takes a pic- 
ture when these elements are in a lively visual balance, 
at what he calls “decisive moments.” 

Cartier-Bresson works with a small, hand-held cam- 
era. He chiefly uses black-and-white film because he be- 
lieves colour film takes attention away from the subject 
of a photograph. He rarely uses lens filters or other pho- 
tographic equipment that are able to provide special ef- 
fects. 

Cartier-Bresson became a photographer in 1930, Until 
then, he had studied painting. He has photographed 
news events throughout the world for newspapers and 
magazines. Many books of his photographs have been 
published, including camera studies of the United States 
and China. In 1947, Cartier-Bresson helped found Mag- 
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Hyères, France, 1930, a photograph by Henri Cartier-Bresson, 
captures the elements of the scene in a lively visual balance. 


num, an agency that provides publishers with photo- 
graphs. He was born in Chanteloup, near Paris. 

See also Photography (picture: Dramatic moments). 
Cartilage, commonly called gristle, is a bluish-white 
rubbery tissue found in human beings and animals that 
have backbones. It is found at the ends of long bones, 
between the vertebrae (bones) of the spine, and in the 
ears, nose, and internal respiratory passages. Cartilage 
cushions long bones against shock, and prevents them 
from rubbing against one another. For example, the me- 
niscus cartilage acts as a cushion at the knee joint. Injury 
to this tissue is often called torn cartilage. Cartilage also 
makes an elastic but firm framework for the ear and res- 
piratory passages, ensuring that these openings do not 
collapse. Vertebrates (animals with backbones) have 
skeletons of cartilage before they are born. Some verte- 
brates, such as sharks, lampreys, and hagfishes, retain 
this skeleton throughout their lives. But in all other ver- 
tebrates, bone gradually replaces the cartilage as the an- 
imal grows. Cartilage cells are round and are enclosed 
in capsules. Groups of cartilage cells lie embedded in a 
noncellular framework called a matrix. 

See also Bone; Knee; Larynx. 


AND ALLOWING DIVERS Boor(M)TO DROP ANI 
ISTEP ON SLEEPING OCT 


FACE WHICH IS PAINTED ON ORANGE, ATT: 
IT AND CRUSHES IT WITH TENTACLES, 
[CAUSING ALL THE JUICE IN THE ORANGE TO 
RON wO GLASS Q). 


A LOG CABIN WHERE YOU CAN RAISE 
SON TO BE PRESIDENT LIKE ABRAHAM 
LINCOLN. 


Rube Goldberg's cartoons were a popular feature in many American newspapers during the 
early 1900's. Goldberg drew ridiculously complicated contraptions that were designed to accom- 
plish simple tasks. In the cartoon above, he explained how his orange-juice squeezer worked. 


Cartland, Barbara (1901- 
came known as one of the most prolific writers 
time. She published a total of more than 500 bo 
land is best known for her numerous romantic 
with titles such as Vote for Love and Kiss the Mi 
In addition, Cartland wrote several volumes foi 
including Book of Beauty and Health (1972) and 
Etiquette (1972). i 

Cartland’s numerous biographical books have 

cused on subjects ranging from her own parei 
Charles II and Josephine, Empress of France, 
other works include four volumes of autobiog 
books of poems and prayers. She has also wri 
for stage and radio. 
Cartography is the art of making maps. See 
Cartoon is a drawing or series of drawings thi 
story or expresses a message. Cartoons may ei 
teach, or comment about a person, event, or si 
fairs. Most cartoons combine words and drawi 
some express their messages through drawing! 
Each separate scene or drawing in a cartoon is 
panel. 

Most cartoonists do not draw things as they 
real life. These artists use fewer details and ma) 
gerate some feature of a character, such as the 
hands, or feet. A person's head actually measu 
about an eighth of the length of the body. But th 
of a cartoon character may be a third or even hi 
body length. Oversized heads help the cartoonist 
the reader's attention to important facial expression 
such as a smile, a sneer, a squint, or raised eyel $ 
Oversized hands and feet are often drawn to 
tion. 7 

Sometimes cartoonists use symbols as a type 0 
hand to help them tell the story. For example, the 
light bulb above a character's head to indicate 
idea. A dark cloud over a character's head shows 
spair. 

Cartoonists create cartoons for books, magazin 
newspapers, and films. Advertisers, teachers, and gí 
ernments often use cartoon messages because t 
tract attention and are easy to read. Cartoon mes 
also communicate quickly and effectively. 


Build cane 
in DESIGNATED 


An 
ret Cartoon, such as the one above, normally com- 
in a striking manner on important events or problems. 
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In the fine arts, the word cartoon refers to a drawing 
that an artist sketches as a guide for a painting or some 
other work. Such an artist differs from a cartoonist be- 
cause the cartoon is drawn only as a first step. A car- 
toonist, on the other hand, works in the field of com- 
mercial art and produces cartoons as finished drawings 
for publication. 


Kinds of cartoons 


Cartoonists draw five major kinds of cartoons: (1) edi- 
torial or political, (2) comic strips, panels, and comic 
books, (3) gag or magazine, (4) illustrative and advertis- 
ing, and (5) animated. For a discussion of animated car- 
toons and the steps in their production, see the World 
Book article on Animation. 

Editorial cartoons do in pictures what editorials do 
in words. They encourage the reader to develop an 
opinion about someone or something prominent in the 
news. Most editorial cartoons appear on the editorial 
pages of newspapers as single drawings with or without 
captions or titles. Editorial cartoons may support a main 
editorial of the day, or they may deal with some event in 
the day's news. Many editorial cartoonists use a form of 
art called caricature to make fun of well-known people 
by exaggerating their physical characteristics or facial 
expressions (see Caricature). 


An illustrative cartoon expresses a specific idea ina direct, 
simple way. The cartoon on the left offers important safety tips. 


By GARY LARSON 


A panel comic consists of a 
single panel. Panel comics ap- 
pear as regular features in 
newspapers and magazines. 
“The Far Side,’ /eft, drawn by 
Gary Larson, gained popular- 
ity for its unusual approach to 
humour. 


dams, above, illustrates how this 


cartoon by Charles Ad 
gue) raid cts in a comic manner. 


cartoonist treated mysterious subje 
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Editorial cartoonists use a variety of symbols to help How a cartoonist tells a story 
get their messages across quickly. For example, a hun- 
gry vulture that is identified as a large corporation might 
show that the company has gobbled up smaller firms. In 
many cartoons, a kangaroo is used to symbolize Aus- 
tralia. The United Kingdom is represented by the portly 
figure of John Bull. A thin, bearded man dressed in a 
tuxedo decorated with stars and stripes is Uncle Sam, 
who stands for the United States. 

Comic strips, panels, and comic books. Comic 
strips and panels appear in newspapers and magazines 
as regular features with established characters. Some 
comics, such as Lee Falk's “The Phantom,” are adventure 
stories that continue from one day to the next. In other 
comic strips, including Charles Schulz's “Peanuts” and y J 
Johnny Hart's "B. C,” the characters are involved in differ- Worried Crafty Serious 
ent humorous situations each day. 

Most newspapers publish one or more comic strips. 
Each strip includes a series of panels with the charac- 
ters’ words usually printed near their heads in white 
areas called balloons. A panel comic consists of only 
one panel. 

Cartoons may also be published in magazine form as 
comic books. A comic book provides a single story, a 
collection of stories, or a segment in an ongoing story. 
Comic book cartoons may be drawn in either a realistic 
or an exaggerated style. Many comic books feature ad- 
venture or fantasy stories, involving characters such as 
Spider-Man and Superman. Others have humorous 
themes. See Comics. 

Gag cartoons, which appear mostly in magazines, 
are single panels usually accompanied by a short cap- 
tion. The caption consists of words spoken by a charac- 
ter in the panel. Some gag cartoons have no captions, 
and others are a series of pantomime panels. Such a se- 
ries differs from a comic strip because it—and its char- 
acters—appear only once, not as a continuing feature. 

Gag cartoons make fun of people in general, but not 
of specific persons, as editorial cartoons do. They create 
humour by overstatement and understatement. The e of lines of dit 
main function of a gag cartoon is to entertain, but the Meent es tan pone. it a running hors? 
cartoon may also make fun of human faults. show speed. Short broken lines indicate a jumping frog. 

Illustrative and advertising cartoons help explain 
stories, teaching materials, or advertisements. Most il- 
lustrative cartoons have little meaning by themselves. 
They serve to draw attention to—and to develop the 
meaning of—the text they accompany. Such cartoons il- 
lustrate important points in many schoolbooks. 

Some illustrative cartoons use comic strip characters. 

Many companies use popular comic strip characters 
to illustrate their advertisements. Governments some- 
times use cartoon figures in order to help establish cer- 
tain programmes or to spread information about those 
programmes, 
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Facial expressions tell a reader immediately how a cartoon 
character feels, A cartoonist can illustrate almost any mood by 
drawing a character's eyes and mouth in a certain way. 


Creating a cartoon 


Developing the idea. A cartoonist must be able to 
visualize an idea and then produce a finished drawing of 
it. Most editorial cartoonists meet their editors to dis- 
cuss the day's news. The group decides which events 
deserve editorial comment. Then the cartoonist sketches 
several ideas, and the editor selects one to be com- The senses are illustrated by lines, symbols, s 
pleted. Some top editorial cartoonists have considerable lines and stars around the thumb suggest pain. The abe: smel 
control in the selection of material to be used. snif and the lines leading from the dog's nose repres°" 


and words T 


Drawing a 
comic strip 
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Cartoons consisting of several related drawi: 
Fa 4 ted drawings are called comic strips. In creating a comic strip, 
‘artoonist must present the action so that the reader can easily follow the sy from Rede io 


to drawing. Most strips go throu; 
t s gh three major stages before th i 
illustrated below in the development of an Beare tae "B.C a Hala aa ngi 


Mat TU WE 
| Aik ve NEMED 
em 


In the first stage, the cartoon- 

ist determines the content of f 
each drawing in the strip. 
Using a pencil, the cartoonist 


draws the strip's basic f + 

elements—dialogue, figures, (sy TA be: 

and major objects. AD i i 
W, \i 


During the second stage, the 
cartoonist adds backgrounds 
and strengthens the lines. 
Minor changes may also be 
made to improve the content 
of the cartoon. 


Finally, the cartoonist applies 
ink over the pencil lines. Tex- 
tures and tones are added to 
indicate the surfaces of 
clothes, objects, and skin. The 
cartoonist also erases any un- 
wanted pencil marks. 


Re partoanists and comic strip artists may develop 

fin wn ideas or work with writers. A comic strip artist 
Kerr up with a writer who provides the story. 

Pisce cartoonists do not work for just one publi- 

inagazi ey send several rough sketches at a time to 

the awe editors. The editors may buy a sketch or ask 
carte to redraw a cartoon in a more complete form. 

Bons ani who draw illustrative and advertising car- 

Roh rk from manuscripts supplied by writers or ed- 

phasi ese cartoonists must create cartoons that em- 
Prod or clarify key points of the text. 

rhor neue the finished cartoon. Depending on his 

toonist m n style—and the editor's requirements—a car- 

Bron ss take from 30 minutes to a day to create a 

tise iy genet adventure comic strip cartoonists 

strip reed etailed, realistic style. Humorous comic 

ists fa s, gag cartoonists, and most editorial cartoon- 

vour a less detailed style. 

bo ce ree te begin with a pencilled outline. They 

fk or Ad outline with a pen or brush dipped in India 
Thee a felt- or nylon-tip marker. 

and i our may draw parts of the cartoon over 

piecing teed and then piece the parts together. This 

eaz pense not show in the printed version. Shaded 
fers areas of solid black create contrast. 

ties of th an methods of shading include drawing a se- 

of thin pl ines close together or pasting down pieces 

Plastic on which a pattern of dots or lines has 
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been printed. Many editorial cartoonists draw with a 
brush on rough-textured paper or on chemically treated 
paper with preprinted patterns. They then shade with a 
crayon, For information on how cartoons are repro- 
duced for publication, see Photoengraving and photo- 


lithography. 


History 


Comic art dates back to ancient times. For example, 
caricatures have been found on ancient Egyptian walls 
and Greek vases. But cartoons did not gain wide popu- 
larity until the 1800s. 

cartoons. During the 1700s and early 1800's, 
several British artists, including George Cruikshank and 
William Hogarth, drew and sold prints of caricatures. In 
1754, Benjamin Franklin drew one of the first cartoons in 
the American Colonies. Franklin's cartoon urged the col- 
onies to unite against the French and Indians. It showed 
each colony as part of a snake, with the caption “Join, or 
Die” Paul Revere engraved a version of this cartoon in 
1774. It urged the colonists to unite against England. 

A French artist, Honoré Daumier, who worked from 
the 1830's to 1870s, became known as the father of mod- 
ern cartooning. He drew caricatures of French leaders 
for French newspapers and magazines. Daumier served 
six months in prison in 1832 because of a caricature he 
drew of King Louis Philippe. In England, Thomas Row- 
landson and James Gillray were as scathing as Daumier 
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JOIN, o DIE. 


Many early cartoons dealt with political issues. 
In 1754, Benjamin Franklin urged the American 
Colonies to unite against the French and the Indi- 
ans in his cartoon, “Join, or Die,” above. In an 
1835 cartoon, right, the French artist Honoré 
Daumier attacked what he considered to be the 
French governments restriction of free speech. 


about British royalty and statesmen, though they did not 
go to prison for their work. 

Modern cartooning. In 1841 designs for wall- 
paintings for the new Houses of Parliament, then being 
rebuilt after a destructive fire, were exhibited as car- 
toons (in the artistic sense). The newly-launched comic 
magazine Punch promptly published a series of 
sketches which it called “Punch’s cartoons.” From then 
on caricatures were known as cartoons. 

Among the most famous of Punch’s cartoonists was 
Sir John Tenniel, whose political cartoons were a fea- 
ture of the magazine for fifty years. In the United States, 
Thomas Nast, whose work appeared in the magazine 
Harper's Weekly, greatly influenced public opinion. 

Toward the end of the 1800s, editorial cartoons be- 
came regular features of daily newspapers. Newspaper 
cartoonists used less detail, fewer characters, and a 


> 


“You are free to speak’ (1835), a lthogrphly 
Honoré Daumier 


(1939-1945), humorous comics regained popularity. 

Since the 1960's, a number of comic books and comic 

strips have commented on political and social issues. 
Related articles in World Book include: 


Animation 
Caricature 
Carpetbaggers 
Comics 

Computer graphics 
Cruikshank, George 
Darling, Ding 
Daumier, Honoré 
Disney, Walt 

Film industry (picture) 
Hogarth, William 


Cartouche, in architec- 
ture, is an ornament 
shaped like a scroll with 


Low, Sir David 
Nast, Thomas 
Oliphant, Patrick B. 
Outcault, Richard F. 
Public opinion (The press) 
Ripley, Robert L 
Schulz, Charles M. 
Seuss, Dr. 
Steinberg, Saul 
Tenniel, Sir John 
Thurber, James 


looser style than did magazine cartoonists. Using edit- 
orial cartoons in magazines declined because daily 
newspapers were able to comment on news far more 
quickly. 

In the late 1800's the strip cartoon evolved in the 


rolled-up ends. Architects 
also use the term for an in- 
scribed tablet shaped like a 
partly unrolled scroll. 

In Egyptian archaeology, 


United States. The earliest comic strips featured wild, 
slapstick forms of humour. The use of comic strips in 
newspapers grew quickly as a result of circulation wars 
between two U.S. newspapers, the New York World and 
the New York Journal. The two papers competed for 
Richard Outcault's comic strip “Hogan's Alley.” 

By 1900, editorial and comic cartoons had firmly es- 
tablished themselves in U.S. newspapers, and comic 
strips quickly spread to Europe. Today, many comic 
strips are syndicated (sold for simultaneous publication) 
to newspapers all over the world by agencies specializ- 
ing in such features. 

The outstanding political newspaper cartoonist of the 
first half of the 1900's was the New Zealander, Sir David 
Low. Lows biting wit and economy of line made his 
work instantly recognizable. He began his career in New 
Zealand in 1914, and moved to London in 1919. His char- 


a cartouche is an oval 
frame with the name or 
symbol of a ruler on it. In 


heraldry, the term refers to 


an oval shield used by 
popes and churchmen of 
noble descent to display 
their coats of arms (see 
Heraldry). The word also 
means a map title, drawn 
in the form of a scroll. 
The word cartouche 
comes from the Italian 
word cartoccio (roll of 
paper). It first referred to 
the roll of parchment or 
Paper containing the ex- 


acter “Colonel Blimp” typified elderly and reactionary 
military officers. 

Adventure comic books and comic strips became 
popular in the 1930's and 1940's. After World War II 


plosive charge of a firearm. 
The word cartridge origi- 
nally came from this Italian 
term. 


presenting 


A cartouche re} ; 
Tutankhamen, king o! ae 
was inscribed on this 


Cartridge is a metal or paper case that holds a charge 
of explosive powder and a bullet or a charge of shot 
The cartridge used in rifles and machine guns is a brass 
cylinder with a percussion cap at the base. The explo- 
sive is placed in the cartridge and the bullet is placed on 
top of it. The brass is crimped (pressed) against the bul- 
let to hold it firmly. 

Cartridges for shotguns usually consist of several 
thicknesses of paper with a brass base to give additional 
strength and to hold the percussion cap. A blank car- 
tridge contains a charge of explosive, but no ball or 
shot. Cartridges made of paper were first used in mus- 
kets in 1585. 

See also Ammunition (Cartridges; illustrations; table: 
Important dates); Bullet; Cartouche. 

Cartwright, Edmund (1743-1823), was an English in- 
ventor and clergyman. He developed a steam-powered 
loom for weaving cotton that led to the invention of 
more efficient power looms and to the development of 
the modern weaving industry. 

Cartwright was born at Marnham, in Nottingham- 
shire. He graduated from Oxford University, and became 
pastor of a rural parish in Goadby Marwood in Leices- 
tershire. In 1784, Cartwright learned of the need for a 
weaving machine that could make cloth faster than the 
hand loom, He became convinced that he could make a 
power loom even though he had never seen a loom in 
operation. 

Cartwright's first weaving machine, which was pat- 
ented in 1785, required two strong people to operate it 
for a short time and was not much more efficient than a 
hand loom. However, in 1786, Cartwright invented a 
steam-powered loom, and the next year he used it in a 
spinning and weaving factory that he opened at Doncas- 
ter, Yorkshire. 

In 1791, a mill at Manchester ordered 400 of Cart- 
wright's looms. But the factory was burned down by 
workers who feared the new power machinery would 
take over their jobs. A few other manufacturers tried to 
use Cartwright's loom, but their efforts failed and Cart- 
foot closed his mill in 1793. Although Cartwright 
ane were never fully practical, Parliament recognized 

is pioneering work in 1809 by awarding him 10,000 
British pounds. 

Cartwright also invented a wool-combing machine 
ae a grain-cutting machine for farmers. However, nei- 
ther of these inventions brought him much money. 
ofth so, Enrico (1873-1921), an Italian tenor, was one 
a e greatest opera stars of the 1900's. He became fa- 

is 3 for his powerful voice, his ringing high notes, and 
Rey breath control. Caruso performed 
rah Yy in French and Italian operas. His most famous 
ves included Canio in / Pagliacci and Rhadames in 


Aida. Caruso was one of the first opera singers to record 


extensively, 
A Food was born into a poor family in Naples. He was 
and | 0 children. He received little formal education, 
tine! Ca musical training than most opera stars of his 
LAm auso made his debut in 1894, in Naples in 

e ies ‘0 Francesco. He achieved international fame after 

iene the leading tenor role for the premiere of 

In ae ordino's opera, Fedora, in 1898. 
nen AT after singing engagements in St. Petersburg, 
os Aires, Rome, London, and other cities, Caruso 
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performed at the Metro- 
politan Opera in New York 
City, taking the role of the 
Duke of Mantua in Rigo- 
letto. He became closely 
associated with the Metro- 
politan Opera, regularly 
appearing there between 
the years 1903 and 1920. 
Caruso mastered at least 67 
operatic roles and 500 
songs. 

Carver, George Wash- 
ington (1864-1943), was a 
black American scientist 
who won international 
fame for his agricultural research, He was especially 
noted for his work with peanuts. Carver made more than 
300 products from peanuts, including a milk substitute, 
face powder, printer's ink, and soap. In addition, Carver 
also worked to promote the interests of black people 
and to improve relations between blacks and whites. 

Early years. Carver was born a slave on a farm near 
Diamond, Missouri. Shortly after Carver's birth, his fa- 
ther was killed in an accident and his mother was kid- 
napped by night raiders. The child was reared by Moses 
and Susan Carver, who were his owners until slavery 
was abolished in 1865. 

As a young boy, George showed a keen interest in 
plants and a great desire to learn. The Carvers taught 
him to read and write. When he was about 11 years old, 
he moved to Neosho, Missouri, to attend a school for 


black children. 


Enrico Caruso 


Carver worked many long hours in his 
gricultural methods in the South. 


George Washington 
laboratory to improve a 
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For the next 20 years, Carver worked in various jobs 


to support himself and pay for his education. In 1890, he 


entered Simpson College in Indianola, lowa. Carver 
showed promise as a painter but decided to pursue a 
career in agriculture instead. In 1891, he transferred to 
lowa State Agricultural College (now lowa State Univer- 


sity) in Ames. Carver received a bachelor's degree in ag- 


riculture in 1894 and was awarded a master's degree in 
1896. 

Tuskegee instructor and researcher. In 1896, Car- 
ver moved to Alabama to join the faculty of the Tuske- 
gee Institute (now Tuskegee University), an industrial 
and agricultural school for blacks. Carver became head 


of the Tuskegee agricultural department and director of 


a state agricultural station. At first, Carver continued his 


research on fungi, the topic in which he had specialized 
in lowa. However, he gradually began to direct his atten- 
tion toward soil conservation and other ways to improve 


crop production. At the same time, he wrote pamphlets 
and bulletins on applied agriculture and distributed 
these publications to farmers in Alabama and other 


states. Carver also sought to teach more productive agri- 


cultural practices to Southern farmers—particularly 
black farmers—through conferences, travelling exhibi- 
tions, demonstrations, and public lectures. 


In 1910, Carver became head of Tuskegee’s newly cre- 


ated Department of Research. After 1914, he began to 
focus his research on peanuts. He received national at- 
tention in 1921, when he lectured on the many uses of 
peanuts before a committee of Congress. He later gave 
lectures throughout much of the country in an effort to 
promote peanuts. He also spent much time during the 
1920's working to improve race relations. He was espe- 
cially active in his work for the Commission on Inter- 


Racial Cooperation and the Young Men's Christian Asso- 


ciation (YMCA). 


Carver never married. In 1940, he gave his life savings 


of 33,000 U.S. dollars to the Tuskegee Institute to estab- 
lish the George Washington Carver Research Founda- 
tion for agricultural research. 


Awards and honours. Carver received many awards 
for his accomplishments. In 1916, he became a fellow of 
the Royal Society of Arts of London. In 1923, the National 


Association for the Advancement of Colored People 
(NAACP) awarded him the Spingarn Medal for distin- 


guished service in agricultural chemistry. In 1939, Carver 
received the Theodore Roosevelt Medal for his valuable 


contributions to science. In 1951, the George Washing- 
ton Carver National Monument was established on an 
area of 85 hectares of the Missouri farm where Carver 
was born. 

See also Sweet potato. 
Carving is the art of cutting figures, ornaments, or 
decorative objects by hand from such materials as 
stone, marble, wood, ivory, bone, and shell. The term 


sculpture designates large carvings in stone, marble, or 


wood. The term carving applies to small sculptures and 
to decorations that are carved on furniture or parts of 
buildings. 

Early history. The art of carving is older than re- 
corded history. Archaeologists have found examples of 


carved bone and horn which early peoples made during 
the Stone Age. People of today carve many objects from 


wood. Carved masks are outstanding examples of art 


A skilled carver uses a special chisel to shape the head ofa 
man from a large, solid piece of wood. 


from Africa. Islanders in the South Pacific Ocean work 
with simple tools to make ceremonial objects, as wellas 
everyday tools and utensils. Craftworkers carve intricate 
decorations on houses, coconut shells, and canoe 
prows. 

The ancient Egyptians cut beautiful objects from 
wood, ivory, alabaster, stone, turquoise, and other mate: 
rials. Many such pieces are remarkable because they 
were carved from extremely hard stone, such as diorite 
or porphyry. Egyptian craftworkers made gems with in 
taglios,—that is, with designs cut in their surfaces. Peo- 
ple used the gems to make an impression in sealing 
wax. 

Mesopotamian civilizations also used intaglios. The 
ancient Sumerians and Babylonians carved cylinder 
seals from coloured stone. When these were r 
soft clay, they left impressions. Early peoples in the 
Western Hemisphere also made use of carving: The 
Aztec, Maya, and Zapotec Indians chiselled figures 0” 
stone pyramids. These tribes also carved in jade and 0 
sidian \volcanic glass). ed 

Many Native Americans of Alaska and Canada cary 
wood. The Haida Indians of the Northwest Coast wert 
famous totem-pole makers, and were known for thei 
high-prowed canoes. they 

The Greeks and Romans carved precious stones: 
also worked with ivory, and produced many pieces 
beautiful sculpture. Japanese craftworkers became 
noted for their ivory figures and fans. d 

The early Christians in Egypt, called Copts, use! wing 
carved wood for ceilings and for screens. woode i; 
spread throughout the Arab world and into Spa gi 
standing examples of Arabic achievements in carvi 
clude the Mudéjar wood ceiling in the Archbis 
ace in Alcalá, and the carved wonders 0 tains 
in Granada, Spain (see Alhambra). The latter con 
especially beautiful arches, ceilings, and doors. sic 
carved ceiling of the Capella Palatina in Palermo, 
is another masterpiece. 
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Later carvings. Woodcarvers decorated church 
stalls in Gothic churches. They also produced simple, 
sturdy, and massive pieces of furniture during the 
Gothic period. During the Italian Renaissance, craft- 
workers panelled rooms with carved decorations. Ba- 
roque and rococo architecture also featured carvings of 
wood. 

Oriental art has produced many examples of carving. 
The Ajanta Caves in India, which artists cut out of cliffs, 
‘contain examples of great artistry. So do many Oriental 
temples. Craftworkers have decorated outside walls of 
many of these structures. They have also carved figures 
‘onstone ste/ae, or pillars, to tell religious stories. The 
‘decorations of the Taj Mahal are another example of this 
art (see Taj Mahal). They include delicate panelling and 
pierced marble windows and screens. The Chinese used 
simple tools to produce many beautiful jade pieces (see 

Carving as a hobby. The beginner usually prefers to 
carve in materials which are easy to cut. Woodcarving 
has always been popular for most beginners. A form of 
gypsum called a/abaster is easy to carve and takes a 
high polish. Soap is an inexpensive and easily moulded 
material, 

Related articles in World Book include: 


Alabaster Lacquer 
Eskimo (Art; picture: Soapstone Sculpture 

sculpture) Woodcarving 
Wory (pictures) 


Cary, Joyce (1888-1957), ranks among the leading Brit- 
ish novelists of the 1900's. Cary combined great verbal 
gifts, humour, and striking realism with his lively style. 
Sometimes the view of life he showed in his novels was 
blurred by a sentimentality for the past. For example, 
Cary tended to picture the 1800's as a simpler and hap- 
Pier time than it really was. 

Carys major works are two trilogies (groups of three 
related novels), The first trilogy consists of Herself Sur- 
prised (1941), To Be a Pilgrim (1942), and The Horse's 
Mouth (1944). The second trilogy consists of Prisoner of 
Grace (1952), Except the Lord (1953), and Not Honour 
More (1955), All six novels deal with the traditional liter- 
ary themes of conflict between generations, the rela- 
tions between the individual and society, the artist and 
the middle class, and freedom and authority. 

Cary was born in Londonderry, Northern Ireland, and 
amed art at the University of Edinburgh and in Paris. 

e worked in Africa as a member of the Nigerian Politi- 
cal Service from 1913 to 1920. Cary's early novels are 
about Africa and Africans. 

atid. See Sculpture (As part of architecture). 
> is a type of muskmelon sometimes called win- 

r melon, Casaba melons are round or oval in shape 
ae end. The casaba has a yellow, wrinkled 

a ard outer skin) and a juicy, edible flesh. The rind 
Gilden, shallow grooves and turns from green to 
or len-yellow during ripening. A ripe casaba bas white 
ea flesh. The flesh is sweet and lacks the strong 
Al odour of other muskmelons. It is rich in vitamin C 

en and is eaten raw as a dessert. : 
Apes melons grow on vines. These melons require 

= 9 growing season and ripen in late autumn. Casa- 
ji je called winter melons because they are available 
any supermarkets during the winter. 
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Casabas come from Kasaba, a town in southwestern 
Turkey. The town is now called Turgutlu. 

Scientific classification. The casaba plant belongs to the 
gourd family, Cucurbitaceae. It is Cucumis melo, variety ino- 
dorus. 

Casablanca (pop. 2,139,204) is the largest city in Mo- 
rocco and a major port in North Africa. About 70 per 
cent of Morocco's trade passes through this port. For lo- 
cation, see Morocco (map). Casablanca is Morocco’s 
manufacturing centre. A car manufacturing plant, a 
sugar refinery, textile mills, brickyards, and canneries 
are among the factories located there. The city is also 
the centre of Morocco’s banking and insurance indus- 
tries. Spanish merchants named the city Casa Blanca 
(Spanish for white house) because of the whitewash 
used on its houses. The name later became Casablanca. 

Casablanca has a modern business section with 
shops and tall buildings. The city’s oldest section is the 
Old Medina. Casablanca developed around this small, 
crowded neighbourhood. The New Medina, a second 
densely populated area, was built in the 1920's to house 
the city's growing population. Many poor people live in 
shacks on the outskirts of the city. Casablanca also has 
suburban communities with large homes and modern 
blocks of flats. 

The Portuguese founded Casablanca on the site ofa 
small fishing village in 1575. The town was rebuilt after 
an earthquake in 1755. Casablanca was the site of a 
meeting between U.S. President Franklin D. Roosevelt 
and British Prime Minister Winston Churchill in January 
1943, The two leaders met there to decide the course of 
World War Il (1939-1945). 

Casals, Pablo (1876-1973), a Spanish cellist, was one 
of the greatest musicians of his time. He was also a con- 
ductor, composer, and teacher. Casals modernized cello 
technique, broadened the range of music that cellos 
could play, and established the cello firmly as a concert 
instrument. 

Casals was born in Vendrell, Spain. He made his 
debut as a cellist in Paris in 1898, In 1919, Casals 
founded the Orquestra Pau Casals in Barcelona, Spain, 
and directed it until 1936, when the Spanish Civil War 


Casabas ripen in autumn and have a juicy flesh. 
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broke out. Casals was out- 
raged by the overthrow of 
the Spanish republic by 
Francisco Franco. In pro- 
test, he went into exile in 
Prades, France, in 1939. Be- 
ginning with World War II 
(1939-1945), Casals spent 
much of his time helping 
Spanish refugees. 

In 1950, Casals estab- 
lished a music festival in 
Prades. In 1956, he moved 
to Puerto Rico, his mother's 
birthplace. He relocated 
his festival there and con- 
tinued as its director. Casals remained active in music 
until the end of his long life. But he believed he was 
most important as a champion of freedom and peace for 
Spain and all humanity. 
Casanova, Giacomo 
(1725-1798), was an Italian 
adventurer and author. Ca- 
sanova was a man of many 
interests and strong intelli- 
gence, but he is known 
chiefly for his numerous 
love affairs. He celebrated 
his adventures in his writ- 
ings. Casanova's most im- 
portant work is his autobi- 
ography, The History of My 
Life, or Memoirs, written in 
French and published after 
his death. In these mem- 
oirs, he relates his con- 
quests as a lover and nar- 
rates many tales of adventure. 

Casanova was born in Venice. He studied law at 
Padua, served as a secretary to a cardinal, and even 
played the violin in a Venetian theatre. In addition to 
writing many books, he was a spy and a gambler. His ad- 
ventures got him into trouble with the authorities, and 
he often had to flee from one European country to an- 
other. He was arrested and imprisoned in Venice in 
1755. He made a daring escape a year later, which in- 
creased his fame as an adventurer. 

Cascade. See Waterfall. 

Cascade Range is a chain of North American moun- 
tains that extends from northern California through 
western Oregon and Washington into southern British 
Columbia. The range lies west of the Rocky Mountains. 
The Cascades are made up of lavas and volcanic materi- 
als. Many of the peaks are extinct volcanoes, but two 
have erupted during the 1900's. Mount St. Helens in 
southwestern Washington erupted in 1980 and caused 
widespread damage. After its eruption, the mountain 
measured 2,549 metres above sea level. Lassen Peak 
(3,187 metres) in northern California last erupted in 1917. 

Mount Rainier (4,392 metres), in west-central Wash- 
ington, and Mount Shasta (4,317 metres), in northern 
California, are the highest peaks in the Cascades. Other 
peaks include Mount Adams (3,751 metres), in Washing- 
ton, and Mount Hood (3,426 metres), in Oregon. 


Pablo Casals 


Detail of a portrait (1775) by Alessandro 
Longhi; The Toledo Museum of Art, Toledo, 
Ohio, USA. 


Giacomo Casanova 


Rainfall is heavy in the mountains. Streams have cut 
deep valleys, which are covered with heavy fir and pine 
forests. The Columbia River cuts through the range, and 
several long railway tunnels have been built through the 
mountains. Among the most important tunnels are the 
Cascade and Snoqualmie. 

See also Mount Rainier; Mount Saint Helens. 
Cascara sagrada is an important medicinal plant 
found in the northwestern United States. It is also called 
cascara buckthorn and chittam. \t grows as a shrub ora 


Leaf 


Summer and 
winter appearance 


Fruit Bark 


The cascara sagrada has oval leaves and black, berrylike fruit. 
Substances from the plant's bark are used to make medicine. 


small tree about 7.5 metres high, and it thrives in rich, 
moist soil. Its oval leaves may be 8 to 15 centimetres 
long and have straight veins. The small, green flowers 
form black, berrylike fruits. 

The Spanish term cascara sagrada means sacred bark 
Substances from the bark are used in medicines as a lav 
ative to relieve constipation. The bark is peeled from the 
trunk and branches of the tree. Then the tree dies. Ifitis 
cut down and a stump left with its bark intact, the roots 
are able to send up new shoots. Cascara sagrada can be 
grown from seed. 

Scientific classification. Cascara sagrada belongs tothe 
buckthorn family, Rhamnaceae. It is Rhamnus purshiana. 
Case is a feature of nouns and pronouns that helps 
show their relation to other parts of speech ina se 
tence. The case of a noun is shown by the inflectional 
ending attached to it (see Inflection). For instance, a 
some languages a noun may have one ending when e 
the subject of a verb, another when it is the direct n 
and so on. Languages differ widely in the number 0 
cases they have. Old English nouns have five caso a 
modern English nouns have only two. Latin has six n 
Some languages, such as Hungarian, have as many 
or 30 cases. 


Cases in Latin 


Latin provides a good example of a 
Latin word servus, which means slave, 
forms in the singular: 


case system. The 


nominative servus 
vocative serve 
genitive servi 
dative servo 
accusative servum 
ablative servo 


| 


has the following | 


l 


The nominative form occurred when the word was 
the subject of a verb: “The slave was waiting.” The voca- 
tive was used when a person called or addressed some- 
one else: "Get me my toga, slave.” The genitive resem- 
bled the English possessive, and denoted possession or 
origin: “The slave's clothes,” “A child of the slave.” The 
dative corresponded to the English indirect object: "He 
gave the slave his freedom.” The accusative was used 
when the word was the object of a verb: “I saw the 
slave.” The ablative followed certain prepositions: “He 
went with the slave.” The ablative and dative are listed as 
separate cases, although the forms for this particular 
noun are the same, because some nouns had different 
forms. For example, the word for foot (pes) is pedi in the 
dative and pede in the ablative. 


Cases in English 


Nouns. Over a period of about 1,000 years, the case 
forms of English nouns were reduced from five to two 
—common and possessive. The common, or all-purpose 
case is the base form of the noun used in either the sub- 
ject or object position. The possessive case is the base 
form, plus, in writing, ‘s. For example, the common case 
nouns girl, boy, and monkey become girl's, boy's, and 
monkey's in the possessive case. If the form is both plu- 
ral and possessive, an apostrophe follows the plural 
ending: girls’, boys, monkeys. In speech, the possessive 
ending is identical with the plural ending. The following 
pairs are pronounced alike: boy's and boys, rat's and 
rats, witch's and witches. : 

_ Asthe name suggests, the possessive ending usually 
indicates that the noun names a possessor or owner of 
something else: “the boy's car,” “the rat's nest.” Often, 
however, the possessive indicates meanings other than 
physical possession. Thus we have the possessive in 
the boy's picture,” though the boy may not own the por- 
trait of himself. Other examples showing the varied 
Meaning of the possessive are “a day's work,” "land's 
end, and “a stone's throw.” Notice that the expression 
Shakespeare's plays” has two meanings: plays owned by 
hakespeare and plays written by Shakespeare. 
th Proper nouns ending in s are sometimes written in 
i € possessive with just the apostrophe and no addi- 
onal s. For example, either “Keats's poems“ or "Keats! 
mr is correct. Common nouns ending in s are gen- 
i ally written ‘s (the waitress’s husband), though the end- 
ng may sometimes drop out in speech. 
po interesting feature in English is illustrated by the 
ssion ‘the king of Spain's hat.” The possessive end- 
ise attached to Spain, not to king, although the hat be- 
ae the king, not to Spain. A rule in English states 
Biase possessive always follows the whole possessive 
ne Occurring just before the noun modified by the 
i sessive: “someone else's hat,” “the man in the back 
OW remark.” 
il Some English personal pronouns and the 
two, Th Pronoun who retain three case forms instead of 
ee subject forms are /, he, she, we, they, and who. 
ae are said to be in the subjective, or nom- 
a pease, The object forms are me, him, her, us, 
tase T whom. These pronouns are in the objective 
form naa pronouns you and it have a common case 
Fow subject and object positions. All pronouns 
a possessive form (my, your, his, her, its, their, 
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whose). Most have a variant form of the possessive 
(mine, yours, hers, ours, theirs). This form is used for 
special positions (my book,” but “The book is mine’ and 
“Mine is lost’). 

‘ Generally, the subject form is used when the pronoun 
is the subject of a verb ("She sang’) or when it is a com- 
plement after the verb to be ("This is she’). The object 
form is used when the pronoun is the object of a verb 
(The light blinded her’), the indirect object of a verb 
(‘John did her a favour’), or the object of a preposition 
(The class gave special recognition to her’). The posses- 
sive forms are often used as modifiers ("their house,” 
“This is his’). They also serve in the subject position 
(‘Hers has been destroyed’) or the object position (‘I 
bought mine’. 

Informal usage often interferes with the orderly use 
of case forms. For example, many persons use who in a 
question like “Who are you going with?” because who 
occupies what is ordinarily a subject position, even 
though it is the object of the preposition with, Despite 
such trends in usage, many writers still maintain careful 
case distinctions. They prefer “Whom are you going 
with?’ or "With whom are you going?” 

Case history. See Psychology (Systematic assess- 
ment). 

Case moth is the name of Australian insects that make 
cases of material from the plants on which they feed. 
The cases are held together by silk. The male moths are 
able to fly and are attracted by a scent that the females 
emit from special glands. Females of many species can- 
not fly and never leave their cases. For this reason, they 
need an efficient way of attracting the males. They lay 
their eggs in the case. The young caterpillars escape 
through the lower end and are carried away on a silken 
thread by the wind. There are more than 100 species in 
Australia. 

Scientific classification. Case moths belong to the family 
Saturnidae and the genus C/ania. 

See also Insects; Butterfly; Moth. 

Casein is the chief protein obtained from milk. It is the 
main ingredient in cheese. Casein separates as curd 
when milk sours, or when acid is added. It also sepa- 
rates from sweet milk when the enzyme rennin is added. 
Casein contains carbon, hydrogen, nitrogen, oxygen, 
phosphorus, and sulphur. Pure casein is a tasteless, 
odourless, white solid. Cows milk contains about 3 per 
cent caseinogen, the substance from which casein is 
produced. See Cheese; Milk. i . 

Casein is produced commercially from skimmed milk. 
The curd is washed, dried, and ground. Commercially 
prepared casein is pale yellow and has a pleasant odour. 
itis used in medicines, cosmetics, and as a sizing (coat- 


` ing) for paper. It is also used in waterproof glues, casein 


paints, and plastic articles such as buttons. = 
Casement, Roger (1864-1916), was an official in the 
British consular service who later became an Irish revo- 
lutionary. He was hanged for high treason by the British 
during World War | (1914-1918). 

Casement was born at Kingstown (now Dun 
Laoghaire), near Dublin, Ireland, and named Roger 
David Casement. He was educated in the Dublin area 
and travelled widely in Africa before entering the con- 
sular service. In 1903, the British government ordered 
him to investigate conditions on the rubber plantations 
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in the Congo Free State 
(now Zaire). His report led 
to a complete reorganiza- 
tion of the administration 
of the area. 

Transferred to Brazil, 
Casement became consul 
general in Rio de Janeiro in 
1909. In 1910, the British 
government ordered him 
to investigate conditions in 
the rubber trade in Peru. 
His report outlined serious 
examples of cruel treat- 
ment of workers on the 
plantations along the Putumayo River. The British gov- 
ernment waited for the Peruvians to take action and fi- 
nally published his report in 1912. 

Knighted in 1911 for his services, Casement retired 
from the consular service in 1913 and returned to Ire- 
land. There, he proclaimed his support for the republi- 
can and nationalist cause. During World War |, he went 
to Germany and tried to persuade Irish prisoners of war 
to form an Irish brigade in the German army. He per- 
suaded the German government to send a shipload of 
arms to Ireland. The British sank the ship. They captured 
Casement after he landed in Ireland from a German sub- 
marine. He was tried in London, found guilty of treason, 
and hanged, on Aug. 3, 1916, in Pentonville Prison, in 
London. His remains were taken to Ireland in 1965 and 
reinterred at Glasnevin, Dublin, after a state funeral. 
Casework. See Social work. 

Casey, Lord (1890-1976), Richard Gardiner Casey, 
served as governor general of Australia from 1965 to 
1969. He was the third Australian to hold the post. 

Casey was born in Brisbane and educated at Mel- 
bourne and then Cambridge in England. He joined the 
Army in 1914 and rose to the rank of major during 
World War | (1914-1918). He was awarded the Distin- 
guished Service Order and the Military Cross. Casey 
began his Australian political career by winning election 
to the House of Represent- 
atives in 1931. He held 
many important positions, 
including federal treasurer, 
from 1935 to 1939, and 
minister in charge of de- 
velopment and scientific 
and industrial research. 

During World War II 
(1939-1945), Casey distin- 
guished himself at home 
and abroad. In Australia, he 
was minister of supply and 
development in 1939 and 
1940. He was then ap- 
pointed the first Australian 
minister to the United States. In 1942 and 1943, in Brit- 
ain, he was minister of state for Middle East affairs anda 
member of the British war cabinet. From 1944 to 1946, 
he was governor of Bengal. 

In 1946, Casey returned to Australia. He served as 
minister for national development in 1950 and 1951, and 

then as minister for external affairs until 1960. 


Roger Casement 


Lord Casey 


Casey Jones. See Jones, Casey. 

Cash, Johnny (1932- _), is an American 
music singer and composer. His many hit reci 
sellout touring performances have amounted 
than 300 shows a year. He.is one of the most 
cially successful country artists in the world. 
hausting routine made him rely increasingly 
lants and tranquilizers, with almost disastrou: 
After brushes with the law and a short spell ii 
Cash conquered his problems in the late 1 
help of his second wife, June Carter. 

With his rich, slightly off-key baritone voi 
sang gospel songs and ballads about prisonei 
laws, American Indians, and other deprived pı 

The son of poor Arkansas sharecroppers, 
corded his first million-seller hit single, “I Wa 
in 1956. Among his other successes were “Ful 
Blues” (1956), and “A Boy Named Sue” (1969). 
Cash, Martin (1810-1877), was an Australi 
ranger (bandit). He was born in Enniscorthy, 
Wexford, Ireland. In 1827, he was convicted 
and sentenced to seven years transportation’ 
After working there as an assigned servant, 
to Hobart. He was convicted of larceny in 1839, | 
caped to the bush with two companions and 
capture for nearly two years. He was finally 
Hobart and sentenced to transportation for life 
folk Island, Cash was released after a period of 
haviour. f 
Cash, Pat (1965- _), an Australian tennis playe! 
the men’s singles title at Wimbledon in 1987. C 
reached the Wimbledon doubles finals with Pa 
Namee in 1984 and with John Fitzgerald in 1985. 
a key member of Australia’s victorious Davis Cup te 
which defeated Sweden in 1986. Patrick Hart Ce 
born in Melbourne, Australia. a 
Cash register is a device that records and displ 
the amount of a sale. Most cash registers have i 
that holds money. When a cashier records a 
cash register, the price of the purchase appe 
window or display on the machine. The cash ret 
also prints an itemized receipt, which provides 
tomer with a record of the sale. M 

Today, most cash registers are electronic, thou 
some mechanical cash registers are still in use: 
these mechanical cash registers rely on elect! 
provide some of the power. 

In many places, cash registers have been repi 
with sophisticated terminals that look much lik 
registers. These terminals are connected to a © a 
Together, the terminals and the computer form 
of-sale, or POS, system. a 

These systems perform many more functions" 
cash registers do. For example, some POS syste 
a device called a scanner that “reads” the price 0 
information about an item from a bar code pi 
the package. POS systems can also check a custome 
credit and help a store keep track of the type ah 
tity of goods sold. alle 

An American restaurant owner, James Ritty, 
the mechanical cash register in 1879. His machin‘ 
tured a bell that rang to alert the store manager WE 
ever a sale was being made. The manager coul ed 
watch the sale to make sure the cashier recorded t 


An electronic cash register records the price and inventory 
number of each item and then calculates the total sale. 


eae model of the cash register resembled a clock. One 
indicated dollars and the other indicated cents. 


tale property. Manufacturers began developing elec- 
mee registers and POS systems during the 1960s 
s. 


Cashew is a bean-shaped nut that grows on a tropical 


ev 
ergreen tree. Cashew nuts are delicious when roasted 


ip ae Popular food in most countries. India, Brazil, 
world’ eral African countries produce most of the i 
son} s cashew nuts. The cashew tree is related to poi- 
tatin vy, and the shell of the cashew nut contains an irri- 
dee People who touch the shell sometimes 
from ii skin blisters. But roasting removes all poison 
e nuts. 
a a ashew tree is native to Central America and 
Were bi opical regions. The first cashew trees in India 
The ought from South America. 
rees sometimes reach a height of 12 metres. 
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They have large, leathery, green leaves up to 15 centi- 
metres long and 10 centimetres wide. Each fruit of the 
cashew contains one nut. In addition to the nut, people 
eat the fleshy red or yellow base of the fruit, called the 
cashew apple. The apple may be eaten raw or made into 
a preserve. Cashew trees also yield a gum that is used in 
making varnishes. 


Cashews grow in bean-shaped shells attached to fruitlike 
cashew apples. The stem grows at the end opposite the nut. 


Scientific classification. Cashew trees belong to the 
cashew family, Anacardiaceae. The most important kind is Ana- 
cardium occidentale. 

Cashmere is a fibre made from the soft undercoat of 
Cashmere goats. The term cashmere also refers to soft, 
fine wool fabric with a twill (diagonal) weave, and to 
some similar fabrics. Cashmere is used to make such 
garments as sweaters, dresses, and scarves. See also 
Cashmere goat. 

Cashmere goat is a long-haired goat, known for its 
fine, silky wool. Cashmere goats live in Tibet and India. 
Some have also been bred in France and in Germany. 

The Cashmere goat is a medium-sized animal. It has 
drooping ears and spirally twisted horns. The goats 
from the high plateaus and mountains are coloured 
deep yellow. Goats that do not live in such high places 
are lighter coloured, and those that live in the valleys 


oats have soft fleece underneath their top coat of 


Cashmere g! 


hair. The fleece is used to produce cashmere, a fine wool. 
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and plains below the mountains are pure white. The 
goats that live in cold places have the heaviest fleece. 
The meat can be eaten, and the milk is rich. See also 
Cashmere; Goat. 

Casket. See Funeral customs. 

Caslon, William (1692-1766), was a British typeface 
founder. Typefaces based on his designs are still popu- 
lar. Caslon’s original o/d face types were in fashion until 
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the mid-1800's. Designs based on his castings remained 
a powerful influence on most later British typeface 
founders. 

Caslon was born at Cradley, in Hereford and Worces- 
ter, England. In 1716, he set up a shop in London for 
making tools and engraving silver decorations on guns. 
Later, he began designing and casting type. From 1722 
to 1742, Caslon produced a great number of new type- 
faces. His son William (1720-1778), his daughter-in-law, 
and his two grandsons expanded the type-founding 
business. 

Caspian Sea, a great salt lake below sea level, is the 
largest inland body of water in the world. It lies between 
Europe and Asia east of the Caucasus Mountains. The 
Caspian Sea is bordered by Kazakhstan on the north and 
northeast, Turkmenistan on the southeast, Iran on the 
south, Azerbaijan on the southwest, and Russia on the 
west and northwest. 

The Caspian Sea covers 372,000 square kilometres, an 
area almost the size of Norway. It is about 1,200 kilome- 
tres long at its greatest extent, and varies from 209 to 
483 kilometres in width. During the past several centu- 
ries, the Caspian has been shrinking in size because the 
rivers that empty into it bring it less water than it loses 
by evaporation. Large irrigation projects in the Caspian 
Basin drain off much water from these rivers. The most 
important rivers that empty into the Caspian include the 
Volga, Ural, Emba, Terek, and Kura. The Volga-Don 
Canal links the Caspian Sea to the Black Sea. 

The Caspian Sea lies 28 metres below sea level. No 
natural outlets drain water from the Caspian Sea into 
any ocean. Caspian waters are less salty than ocean wa- 
ters and abound with freshwater and saltwater fish. The 
Caspian Sea has no tides. About 50 small islands scat- 
tered in the lake have a combined area of about 350 
square kilometres. 

The rivers that flow into the Caspian Sea yield most of 
the annual Russian sturgeon catch. The sea is an impor- 
tant source of petroleum and natural gas. Major Caspian 
ports include Krasnovodsk in Turkmenistan, Bandar-e 
Torkeman and Bandar-e Anzali in Iran, Baku in Azerbai- 
jan, and Astrakhan and Makhachkala in Russia. 
Cassandra was the daughter of Priam and Hecuba, 
king and queen of Troy in Greek mythology. According 

to the myth, her beauty was so great that Apollo fell in 


Caspian Sea 
Area: 143, 250 sq. mi. (371, 000 km’) [TE 
Elevation: 92 ft. (28m) below sea level 
Deepest point: 3,363 ft. (1,025m) 
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love with her and gave her the power to foretell the fu- 
ture. But she would not love him in return. Apollo an- A 
grily punished her by ordering that no one should eve! 
believe her prophecies. to 

Cassandra repeatedly warned her countrymen m q 
keep Helen of Troy captive or take the Trojan Horse i 
side the walls of Troy. But they paid no attention. 

Cassandra was praying at the altar of Athena when 
Troy fell. Agamemnon took her to Mycenae as a slave 
There Clytemnestra and Aegisthus murdered her. p 

The story of Cassandra has been told often in w 
ture. She is a major character in two ancient Gree! i 
edies, Agamemnon by Aeschylus (458) and The my i 
Women by Euripides (415). Cassandra also appear fel 
William Shakespeare's play Troilus and Cressida, 
between 1598 and 1602. Her story has been told n 
poems by Friedrich Schiller, Dante Gabriel Rosse! r 
Oliver Wendell Holmes. Cassandra's name has com 
stand for any prophet of doom. 

See also Troy. à 
Cassatt, Mary (1844-1926), was an American PA 
who spent most of her life in France. She was 4 me gos 
of the French impressionist movement of the tates ight 
Like her French impressionist friends, Cassatt E thee 
bright colours and sketchy brushstrokes to creal a 
fect of what the eye sees at a glance. Cassatt patie 
scenes of people engaged in ordinary daily acti 


and 


inter 


Oil painting (about 1892) by Mary Cassatt; The Art Institute of Chi- 
cago, USA 


KA Mary Cassatt became fa- 


mous for her paintings of 
mothers and children in eve- 
ryday situations. The Bath, 
above, shows how she used 
flat, delicate colours and 
strong, clear lines. The French 
painter Edgar Degas, a friend 
of Cassatť's, painted her por- 
trait, /eft. 


A detail of an oil portrait by Edgar Degas; col- 
fection of André Meyer, New York City 


She became particularly well known for her paintings of 
Peaceful, loving moments shared by mothers and their 
eng children. She also painted scenes, showing 
4 ‘omen drinking tea, quietly reading, or writing letters. 
ee Impressionism. 
bursat was born in Allegheny City (now part of Pitts- 
van ), Pennsylvania, U.S.A. She studied at the Pennsyl- 
tedi Academy of Fine Arts from 1861 to 1865. She set- 
life. ae in 1866 and lived there for the rest of her 
the | ssatt began painting in the impressionist style in 
ate 1870's and first exhibited with the group in 1879. 
fens closest friend among the impressionists was 
ree Degas, who strongly influenced her style. Like 
Wien Cassatt often arranged her compositions asym- 
De ically, to make them seem lifelike and informal (see 
gas, Edgar). 
In the 1890's, Cassatt created a series of beautiful 
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prints. In their strong outlines and flattened, simplified 
shapes, these prints show the influence of woodcuts by 


. Japanese artists. In addition to her importance as a 


painter, Cassatt played a major role in advising Ameri- 
can collectors to buy impressionist art. 

Cassava, also called manioc, is a small shrub native to 
South America, It is grown as an important food plant in 
many tropical regions, It was first planted in Asia (Sri 
Lanka) in the 1700s, and was probably taken to Africa on 
slave ships. Cassava has a woody stem and clusters of 
long, pointed leaves. It grows to about 2 metres in 
height. The bulbous root is packed with starch and is 
the main source of food. The plant's leaves can also be 
boiled and eaten. 

There are two main varieties of cassava. Sweet cas- 
sava roots can be cooked like potatoes or grated to 
form a meal (called “farinha” in Brazil, “garri’ in Nigeria). 
The grated cassava is made into small cakes. The roots 
of bitter cassava are poisonous until washed free of cya- 
nide. The ground-up starch can then be made into flakes 
or granules of tapioca, for use in dishes such as milk 
puddings. The cassava root, like the pith (inner part of 
the trunk) of the sago palm, contains very little protein. 
Cassava is an important staple food in the tropics and it 
is eaten with soups. Bitter cassava also yields a juice 
"cassareep,” an ingredient in West Indian sauces. Cas- 
sava can also be fermented to yield an alcoholic.drink. 

Cassava grows quickly, and can be harvested 8 
months after planting. Because the plant contains cya- 
nide it is resistant to attack by insects such as locusts. In 
Africa the plant is attacked by a viral disease called cas- 


sava mosaic. 


Cassava plants, above, grow 
in warm climates. Roots from 
a sweet cassava, left, are pre- 
pared and eaten like potatoes. 
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Scientific classification. Cassava belongs to the spurge 
family Euphorbiaceae. The cassava plant is Manihot esculenta. 
Sweet and bitter cassava are varieties of the same species. 


See also Tapioca; Sago. 

Cassette. See Tape recorder; Television (Video en- 
tertainment systems); Videotape recorder. 

Cassia is any one of a group of plants that includes 
many trees, shrubs, and herbs. They grow in tropical 
and warm temperate climates in both the Eastern and 
Western hemispheres. Some botanists place more than 
500 different species of plants in this group. 

Cassias have attractive leaves and five-petalled flow- 
ers, normally yellow. Many are grown as garden plants 
in the tropics, particularly the shower-of-gold or pud- 
ding-pipe tree from India. Others are grown in green- 
houses in temperate climates. The Queensland labur- 
num of Australia has pale-yellow, close-grained wood. 

Some species of cassias from Africa and India are 
known as sennas. These cassias supply the laxative drug 
known as senna, which is made from either dried leaves 
or dried seed pods. 


Scientific classification. Cassias belong to the pea family, 
Leguminosae (Fabaceae), subfamily Caesalpinae, and form the 
genus Cassia. The African cassia is Cassia acutifolia. The pud- 
ding-pipe tree is C fistula. The Queensland laburnum is C 
brewsteri. 


Cassin, René. See Nobel Prizes (table: Nobel Prizes 
for peace—1968). 

Cassino (pop. 26,300) is an Italian town about 120 kilo- 
metres southeast of Rome. For location, see Italy (politi- 
cal map). The famous Benedictine monastery of Monte 
Cassino has been the home of Benedictine monks since 
A.D. 529. Fierce fighting took place in Cassino during 
World War II (1939-1945), when German troops made a 
stronghold of the city and resisted Allied attempts to 
seize it. The city was almost destroyed during the war, 
but later rebuilt. See also Monte Cassino. 

Cassiopeia is an easily seen constellation of the 
Northern Hemisphere. It is on the side of the North Star 
opposite the Big Dipper, about the same distance away. 
Five of the brightest stars in Cassiopeia form a large, ir- 
regular letter W. In Greek mythology, Cassiopeia was 
the mother of Andromeda and the wife of Cepheus. Be- 
cause of her mother's vanity, Andromeda was chained to 
a rock in the sea. 

Cassiterite (chemical formula, SnO,) is the only im- 
portant mineral ore of tin. It is sometimes called tin- 
stone. Cassiterite usually has a slight metallic lustre, with 
a brown or black colour. It usually occurs in veins asso- 
ciated with quartz, and is either in or near granite rocks. 
Malaysia provides about one-fourth of the world’s sup- 
ply of cassiterite. Bolivia, Indonesia, and Thailand are 
also major sources. See also Tin. 

Cassius Longinus, Gaius( ? -42 B.C), was a 
Roman general who, with Marcus Junius Brutus, led the 
conspiracy against Julius Caesar. During the civil war be- 
tween Caesar and Pompey, Cassius commanded a fleet 
for Pompey. Caesar won the war, pardoned Cassius, and 
made him praetor (administrator of the courts) in 44 B.C. 
But Cassius helped murder Caesar later in 44 B.C. Cas- 
sius and his brother-in-law Brutus fled east and raised a 
large army. Mark Antony and Octavian defeated them at 
Philippi. Cassius committed suicide when his camp was 
taken. See also Caesar, Julius. 


Cassivelaunus. See Kings and queens of Britain and 
Ireland (Early rulers). 

Casson, Sir Hugh (1910- _), one of Britain's leading 
architects, was the director of architecture for the 195) 
Festival of Britain. Under his leadership, about 40 archi- 
tects worked to produce the exhibition. He himself de- 
signed the 1851 Centenary Pavilion. Other designs by 
Casson include halls of residence at Birmingham Uni- 
versity and the Arts Faculty Buildings at Cambridge, 

Casson, born in London, was educated at St. John’s 
College, Cambridge. During World War II (1939-1945), 
he served as a camouflage officer for the Air Ministry, 
Then, he worked in town and country planning. Casson 
was knighted in 1952 for his services to architecture, 
From 1953 to 1975, he was professor of environmental 
design at the Royal College of Art. In 1976, he became 
president of the Royal Academy. His books include 
Homes by the Million (1947), Victorian Architecture 
(1948), and /nscape: The Design of Interiors (1968). 
Casson, Sir Lewis (1875-1969), a British actor and pro- 
ducer, was best known for his productions of the plays 
of George Bernard Shaw and William Shakespeare. Be- 
fore World War II (1939-1945), he and his wife, Dame 
Sybil Thorndike, appeared together in several of Shaws 
plays. He was responsible for the first production of 
Shaw's St. Joan. He also produced King Lear, with John 
Gielgud, at the Old Vic. During World War II, Casson 
was director of drama to the Council for the Encourage 
ment of Music and the Arts. After the war, he and Dame 
Sybil toured widely, including a two-year tour round the 
world in the mid-1950s. 

Casson was born at Birkenhead, in Merseyside, Eng: 
land, and educated at Ruthin Grammar School and in 
London. He was knighted in 1945. i 
Cassowary is a large, shy bird that lives in the thick 
forests of Australia, New Guinea, and nearby islands. 
Cassowaries cannot fly. All six species of cassowaries 
have a massive body, long legs, and a featherless but 
brightly coloured neck and head. A bony helmet, used 
for butting through undergrowth, covers the bird's 
head. The common cassowary also has red wattles 
hanging from its neck. 


a f AUS 
The cassowary is a large bird that lives in the forests of aie 
tralia, New Guinea, and nearby Pacific islands. ‘Although it 


not fly, it can sprint as fast as 65 kilometres per hour. 


The largest species, the single-wattled cassowary of 
New Guinea, stands about 1.5 metres tall and weighs 
about 54 kilograms. Its wings and tail are small and al- 
most hidden. Brownish-black, bristlelike feathers cover 
the body. Each foot has three toes armed with sharp 
claws, These claws are deadly weapons in a fight. 

Cassowaries lay from three to six large, pale green, 
coarse-shelled eggs. The male cassowary broods the 
eggs, and rears the young until they are nine months 
old. Young cassowaries are striped. The plumage later 
turns brown and then black like that of the adults. 

Scientific classification. Cassowaries make up the casso- 
wary family, Casuariidae. The single-wattled cassowary is Cas- 
varius unappendiculatus. The common cassowary is C cas- 
uarius. 


See also Emu. 
Cast and casting. Casting is a method of shaping an 
object by pouring a liquid into a mould and letting it 
harden. The shaped object is called either a cast ora 
casting. Casting is used to make thousands of articles, 
including tools, machine parts, toys, and art objects 
such as statuary. The Egyptians cast bronze in moulds 
over 3,500 years ago. Today, plastics, aluminium, ceram- 
ics, and many other materials are used in casting. 

Patterns for casting. Before materials are cast, 
workers make a wood or metal pattern of the article to 
be cast. These patterns are later used to make the 
moulds from which the actual castings are made. Pat- 


Sand casting 


pours molten metal into the mould, below rig! 


emptied onto a screen. 


A sand mould is made from 
em of the object to be 
E t Damp sand is packed 
round the pattern in a 
Wooden or metal box. 
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terns may be made in a number of ways, depending on 
the size of the article and on how many times the mould 
will be used. Solid, or one-piece, patterns are called 
loose patterns. Such patterns are generally used when 
the object is extremely large and when only a few 
pieces of the object will be needed. A match-plate pat- 
tern is made by splitting the pattern in two halves. A 
split pattern consists of two halves that can be fitted and 
held together with pins. 

Types of moulds. Most metals are cast in green 
sand, which is a mixture of sand, clay, water, anda 
binder to hold the sand grains together. A dry sand 
mould makes a smoother casting surface. It contains a 
special binder. The surfaces of a dry sand mould are 
dried with an open flame before the mould is poured. 
Permanent moulds, which are made of metal, are used 
for special types of castings. 

How castings are made. Metal is usually cast in a 
sand mould, If an object, such as an iron dumbbell, is to 
be cast from a split pattern, one half of the pattern is 
placed ona board, with its flat side down. The board is 
surrounded by two loose-fitting wooden or metal boxes. 
Together, these boxes make up a flask. Damp sand is 
packed firmly around the pattern to fill the space be- 
tween the pattern and the sides of the flask. The board is 
removed, and the other half of the pattern is fitted to the 
first half. Sand is then packed around it. 

The top half of the flask with its sand is called the 


Sand casting is one of the methods used to make castings. Some of the steps in sand casting are 
shown below. The mould for a casting is made by pressing a pattern into two beds of damp sand, 


nd locked together. A worker 


ht. After the metal cools, the mould and casting are 
d the sand mould is shaken from the cast. 


The drag is the bottom half 


of the mould, It ing 

|. It has a pourin 

Gate ay ity, which 
i a cavity, whit 


led with metal. 


The cope is the top half of 
the mould. It has a pouring 
basin and a sprue (channel for 
pouring metal). 


The casting has the same 
shape as the original pattern. 
The sprue is later removed 
from the casting. 


The flask consists of the 
cope and the drag, which are 
fastened together. Molten 
metal is poured into the 
mould. 
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The lost wax process 


A steel die is used to make a wax pattern 
for each metal part. Liquid wax is injected 
into the die and allowed to cool. 


The hot metal is poured into the ce- 
ramic mould. After the metal cools, the 
mould is broken away from the casting. 


cope. The bottom half is called the drag. The cope and 
the drag of the mould are fitted together after the pat- 
tern has been removed from the sand. A small opening 
called a gate is formed at each end of the cope so the 
metal can be poured into the mould. A cavity can be 
made in a casting by suspending a hard sand object 
called a core in the mould. When the metal is poured 
into the mould, it cools quickly and forms a solid. The 
sand is then broken away. 

Other types of casting. In pit moulding, extremely 
large castings are moulded in a deep pit. It takes several 
days or even a week to make a mould and complete the 
casting in a pit mould. In centrifugal casting, moulds are 
rotated rapidly while the metal is being poured. The 
centrifugal force of the rotation forces the metal to the 
inner surface of the mould. 

Three processes are used to make precision castings: 
(1) shell moulding, (2) die casting, and (3) the lost wax 
process. In shell moulding, the copes and drags are 
from 6 to 13 millimetres thick, and are held in place by 
clamps or weights. The pattern is heated and placed in 


The wax pattern is removed from the 
die and dipped into a ceramic liquid until 
the pattern is covered with a thin coating. 


A grinder cuts away unwanted pieces 
from the metal. The part is finished after 
the surface is smoothed. 


The lost wax process is a method used to make precision castings. Precision castings are more ac- 
curate and have a better surface finish than sand castings. In the lost wax process, it is possible to 
make parts accurate up to 0.05 millimetre. Five basic steps are shown below. 


The pattern is heated in a furnace to 
melt the wax inside the ceramic shell, The 
wax runs out, leaving a precise mould. 


The completed casting is a precise 


copy of the pattern made in the die. Cast 
ings can be made in many sizes. 


the moulding material. This material consists of fine 
sand and a plastic substance that holds the sand to- 
gether when heat is applied. 3 

In die casting, the melted metal is forced into i 
manent metal mould called the die, and the cast 
removed when they cool. A machine can perform t | 
entire process. á 

In the /ost wax process, moist plaster of Paris 
placed around a wax pattern. The mould is then nea i 
or baked, and the wax runs out of it, leaving 4 pen 
mould. This process is used to make dental plates ‘a 
to shape metals that cannot be shaped by the usual 
tory methods. 

Related articles in World Book include: 
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are 
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Aluminium (Casting) Plastics 

Die and diemakin: Pottery 

Cast iron 5 Sculpture (The sculptor cr 

Foundry work) - 

Glass (How glass is shaped; Silver (pictures) 
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Iron and steel (Cast iron; 
Shaping and finishing steel) 


Cast iron is a hard, brittle form of iron made by cast- 
ing. Casting is a process in which metal that has been 
melted is poured into moulds and allowed to harden. 
Cast iron is often made by remelting a form of iron 

called pig iron. Solid cast iron is inexpensive and easy to 
make. It is known for its strength, density, and ability to 
absorb shock and vibration. All these qualities make cast 
iron especially useful in producing engine blocks, ma- 
chinery frames, pipes, fire hydrants, and construction 
materials. 

Cast iron is an a//oy (mixture of metals) that contains 
about 90 per cent iron, 2 to 4 per cent carbon, 1 to 3 per 
cent silicon, and smaller amounts of manganese, phos- 
phorus, and sulphur. 

The high carbon content of cast iron contributes to its 
brittleness. This condition makes cast iron impossible to 
shape at any temperature below its melting point and 
requires the use of moulds. 

Castalia. See Parnassus. 

Castanets are a small percussion instrument of indefi- 
nite pitch. Each castanet is 
aspoon-shaped clapper 
made of a hard wood. In 
the original Spanish form, 
two castanets are tied to- 
gether in pairs. A dancer 
carries a pair of castanets 
in each hand and clicks 
them together to add a 
rhythmic accompaniment. 
For orchestral use, casta- 
nets are tied on both sides 
of a small wooden paddle. 
The instrument is ancient 
pe characteristically Span- 
ish, 

Caste is a social group to which a person belongs by 
birth. Within a caste, most people share the same cul- 
ture or occupation, belong to the same religious sect 
(group), or enjoy the same level of wealth. The term 
caste is most often applied to the closed groups into 
which the people of India are divided. This article dis- 
cusses India’s caste system. 

There are as many as 3,000 castes, or jatis, in India. 
t has its own customs and rituals. To maintain 
dine Purity, members of each caste neither marry nor 
na with members of other castes. Members of a par- 

ar caste typically engage only in certain kinds of oc- 
Cupations. 
i Castes may have existed in India before the arrival of 
pes from central Asia in about 1500 B.C. Eventually, 
ier religious leaders and scholars called Brahmans, 
Cones a system for ranking the castes. The system 
has of four ranked categories called varnas (col- 
ms top varna was white and was occupied by Brah- 
Keban The next varna was red and consisted of 
ae anat is, rulers, nobles, and warriors. Then 
if thanks yellow varna. People in this category engaged 
asian ing and other kinds of business and were known 
ud. isyas. The black varna was next, and it included 

Re eens and labourers. 
fie the four varnas developed by the Brahmans, 

was also a fifth category. People of the castes in 


Castanets are so called be- 
cause they look like chest- 
nuts, the Latin word for which 
is castanea. 
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this category were sometimes called panchamas (fifths) 
or outcastes, Today, panchamas are also known as un- 
touchables. About a fifth of India’s people belong to un- 
touchable castes. 

India’s caste system has rarely matched the one out- 
lined above. Through the centuries, however, the actual 
system became increasingly rigid and elaborate. Many 
attempts have been made to eliminate the system, but 
all have failed. India's 1950 constitution outlaws untouch- 
ability and grants equal status to all peoples. But laws 
and modern urban life have weakened the system only 
somewhat. Caste prejudice remains an important factor 
interfering with India's social integration and economic 
progress. 

See also Buddhism; Gandhi, Mohandas K.; Hindu- 
ism; India (Religion), Mythology (Mythology and soci- 


ety). 

Castiglione, Baldassare (1478-1529), was a writer of 
the Italian Renaissance. He is best known for The Book 
of the Courtier (1528), in which he set forth standards of 
conduct for the perfect courtier. This work is in the form 
of dialogues and has four sections. The first two sec- 
tions describe the qualities and virtues of the ideal cour- 
tier. The third deals with the court lady and her role in 
her husband's achievement of excellence. The fourth re- 
lates this excellence to the courtiers responsibility to his 
prince. Translations of Castiglione’s book became 
guides to social refinement in Spain, France, and Eng- 
land. 

Castiglione was born near Mantua, Italy. He spent 
much time in the courts of Milan and Urbino. The Ur- 
bino court was the setting for The Courtier. 

Castile and Aragon were two separate and powerful 
kingdoms of Spain. They were united in 1479 under the 
rule of Ferdinand and Isabella, the monarchs who later 
earned a place in history through their association with 
Christopher Columbus. The combined territories 
formed the heart of the modern kingdom of Spain. Ara- 
gon extended over the northeastern part of the penin- 
sula, and Castile occupied the greater part of present- 
day Spain, extending from the Bay of Biscay southward. 
Castile had always been a leader in the struggle against 
the Moors. The strength gained from the union of Cas- 
tile and Aragon made possible the death blow to Moor- 
ish dominion in Europe (see Moors). 

The language of Castile is still the literary language of 
Spain. Modern Castile is divided into Castile-Leon and 
Castile-La Mancha and subdivided into provinces. Ara- 


gon consists of three provinces. 
See also Ferdinand V; Isabella l; Madrid; Spain (His- 


tory). 

cana, Ramón (17972-1867), one of Peru's great 
statesmen, served as president of Peru from 1845 to 
1851 and from 1855 to 1862. A moderate liberal, Castilla 
gave Peru its first period of peace and stability. He en- 
couraged the guano and nitrate industries, railways, and 
the telegraph. He abolished black slavery, extended suf- 
frage, and ended payment of tribute by the Indians. Cas- 
tilla was born in Tarapacá, Peru (now part of Chile). In 
1821, he joined the independence forces led by General 
José de San Martín (see San Martín, José de). See also 
Peru (The early republic). 

Casting, in fishing. See Fishing (Reels). ‘ 
Casting. See Cast and casting. 
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A castle of the Middle Ages had high, strong walls and was further protected by a wide moat. A 
typical castle included living quarters for the lord and his family, their servants, and soldiers. 


Castle 


Castle was the home and stronghold of a feudal lord 
during the Middle Ages. The word castle comes from 
the Latin castellum, meaning fort. Some castles are 
called forts. 

Castles became important in feudal times, when Eu- 
Tope was in a state of almost constant warfare and the 
people needed protection. A castle served as home and 
fortress, prison, armoury, treasure house, and centre of 
local government. Villages often grew up around cas- 
tles. Later, when towns became important, castles be- 
came part of a town’s defences. See Feudalism. 

Defence of a castle depended on its position. Some 
castles were built on top of steep hills, others on level 
ground. In Anglo-Saxon England, earthworks protected 
the earliest castles, which were built partly out of wood. 
In the 1000's and 1100, the Normans built heavy walls 
around their castles. Norman castles were called motte 
and bailey because a bailey (walled court) was built at 
the foot of a motte (natural or artificial hill). A moat (deep 
ditch filled with water) surrounded the castle. A draw- 

bridge, which could be raised, lay across the moat. 

The outer walls of the castle were crowned by battle- 
ments (defensive walls). Battlements projected out over 
the walls, and defenders could drop stones or boiling 
liquids on attackers through holes in the floors. The de- 
fenders stood on ledges called ramparts, which ran 
along the inside of the battlements. People fired arrows 
or hurled spears and rocks through narrow slits in the 
towers that stood at intervals along the walls. A portcul- 


lis armoured gate) protected the main entrance of the 
castle. 

The strongest part of the castle was the donjon or i 
keep, a high towerlike structure with thick walls. It cou i 
be easily defended even if the rest of the castle was A 
tured or destroyed. The feudal lord and his family live |s 
on the upper floor of the keep. The servants and a gar 
son of soldiers usually lived on the first floor. The base 
ment of the castle contained wells and storage space. 


Castles in Britain 


When the Normans began to rule Britain in 1066, they 
needed to keep a firm control over the conquered h 
Anglo-Saxons. Building castles was one way in whic! Ki 
they could maintain such control. Castles became a pal 
of the political and social structure of feudalism, Be 
the Normans imposed on England (see Feudalism). F 
castle was held by a Norman lord, who administere 
justice, maintained law and order, and collected rer 
taxes, and fines on behalf of the king. The lord himse! 
owed allegiance to the king he had sworn to serve. f: 

The king's permission was normally needed before 
nobleman could build a castle. But in the early 11005 
powerful noblemen who opposed King Stephen's ru 
built more than a thousand adu/terine (unauthorize r 
castles. Castle building in Britain reached its peak du 
ing the reign of Edward | (1272-1307). Edward | built ate 
many castles in Wales and the Welsh borderland to $ 
due the Welsh who rebelled against English rule. 


Castle architectural terms 
Bailey is the courtyard of a castle. Sometimes this is called a 


ward. 
Barbican is the gateway or gatehouse of a castle. It was usually 
heavily fortified. 


Bastion is a fortification along the curtain (outer) wall of a castle. 


Crenellations are the battlements along the top of a castle wall. 
The space is called an embrasure, and the solid portion is 
called a merlon. 

Curtain is the wall enclosing the courtyard of a castle. A further 
wall, built beyond the curtain wall, is called the mantlet. 

Keep is the centre of the castle's defences, usually a strongly 
fortified tower. 

Moat is a deep ditch, often filled with water, that runs around 
the castle, Additional moats were often dug around the keep. 

Motte is a mound made from earth and rock upon which the 
keep of the castle is built. 

Portcullis is a grating or gate of iron or wood that could be 
dropped to block an entrance way. 

Postern is the side gate to a castle. 

Undercroft is a store place, usually below the keep or bastions 
ofa castle. When the undercroft is used to store wine and ale, 
itis called a buttery. 


The development of gunpowder in the 1300s marked 
the beginning of the decline of castle-building in Britain. 
Castles were unable to withstand attacks from guns and 
ey and, by the 1500's, castle-building had virtually 
eased, 


Life in a medieval castle 


Castles, unlike ordinary houses, had to be designed 
as military strongholds as well as private residences. 
The main castle building, on the top of the motte in 
early castles, was known as the keep or donjon. It was 
the strongest defensive position in times of attack and 
also the centre of domestic life. The keep provided liv- 
ing accommodation for a nobleman, his family, his staff, 
and many of their families. The nobleman’s staff usually 
included his chief administrators, soldiers, and priests. 

The keep had a hall in which people ate; kitchens 
where food was prepared; a chapel; toilets (garde 
robes); and places to sleep. Heating and lighting were 


Spanish cas’ 


tles, such is i i in Segovia, 

we r as this impressive fortress in egovia, 

teas alcazars. Kings of Canile ‘and Leon in Spain lived in 
Teted castle during the Middle Ages. 
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simple. A large open fire warmed the hall, and there 
were smaller fires in the other places. The small win- 
dows did not have any glass in them, and were usually 
covered with shutters in bad weather. Torches, made of 
fat and wood, and candles provided additional lighting 
apart from the fires. The floors of the living quarters 
were usually covered with straw. Most of the feudal 
lord's staff slept on the floor, often with the castle's do- 
mestic animals. The animals were usually kept in the bai- 
ley during the day. 


Castle defences 


To withstand attack, the keep had storage space for 
food and military equipment. It was usually built over a 
well that provided fresh water. The keep was strongly 
built and designed so that it was easy to defend and dif- 
ficult to attack. Each external entrance was fitted with a 
drawbridge. A portcullis could be dropped to block the 
entrance. The entrance was often on the first or second 
floor, and was reached by a narrow flight of covered 
stairs. A few soldiers on the stairs could easily defend 
the entrance from attack. Examples of these outer stair- 
cases in English castles can be seen at Dover Castle, in 
Kent, and at Castle Rising, in Norfolk. 

Crenellations, along the top of the walls, and arrow 
slits, in the walls, were designed so that defenders 
could fire crossbows continuously, without being in 
danger themselves. An archer could fire an arrow 
through the embrasure, the space in the crenellated 
wall, while assistants loaded a second crossbow in the 
protection of the merlon, the solid part of the top of the 
wall. Behind each arrow slit was a wide bay in which 
two defenders worked side by side, one loading cross- 
bows for the other to fire. The base of the wall was often 
splayed outwards to form a batter. Stones dropped from 
the top of the walls onto the batter bounced outwards 
onto the attackers. Water-filled moats surrounded many 
keeps, making it difficult for any attackers to approach. 
The moat was also used to dispose of rubbish from the 


kitchens and toilets. 


UT OED | 


i he boundary 
it ueyras stands in the French Alps near the b j; 
REER is and Italy. This castle was originally built during 


the Middle Ages- 
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Location of castles 


When selecting a site for a castle, builders looked for 
a place that could easily be defended. The site they 
chose also had to command a good view of the sur- 
rounding countryside. Some castles were built where 
the natural fall of the land provided a good defensive 
site. For example in Scotland, at Edinburgh and at Stir- 
ling, castles were built on natural rocky outcrops. At 
Bamburgh, in Northumberland, England, the castle was 
built on a cliff top. At Richmond, in North Yorkshire, also 
in England, a site by a deep gorge with a swiftly flowing 
river provided excellent defence on one side of the cas- 
tle. St. Michael's Mount, in Cornwall, is a castle on an is- 
land, reached only at low tide. Other castles were con- 
structed on sites where builders threw up a motte, 
using earth dug from around its base. This formed a 
ditch, which added to the castle's defences. 

The choice of a location for a castle was also influ- 
enced by the need to defend and control particular 
places. In England the Tower of London was built to 
control a crossing point of the River Thames. The castle 
at Dover overlooks the harbour, Many castles were built 
along borders between unfriendly states. Examples are 
the castles built on the borders of Portugal and Spain, in 
Italy, and in England, along the Scottish and Welsh bor- 
ders, Other castles controlled routes. In England, castles 
at Rochester and Tonbridge, in Kent, and Windsor, in 
Berkshire, controlled routeways to London. Also in Eng- 
land, at Exeter, in Devon, and at York, in North Yorkshire, 
for example, castles were built specifically to control 
local rebellious groups. 

A good site for a fortification was often used and de- 
veloped by successive builders. The site of the Tower of 
London dates from Roman times. At Carisbrooke, on the 
Isle of Wight, the Norman keep is next to a Tudor house. 
It is surrounded by walls—one Roman, one Norman, and 
one Elizabethan. The keep is reached through a medi- 


Stirling Castle, in Scotland, 
was built on a rocky outcrop 
in the valley of the River Forth, 
Its position made it difficult 
for enemies to attack, as this 
engraving by Robert Wallis 
shows. v 


eval gatehouse. Carisbrooke is a good example of how 
castles became a mixture of architectural styles. 


History of castle building 


People first erected fortified hilltop earthworks in Eu- 
rope during the New Stone Age. These earthworks were 
only temporary refuges and were not true castles. They 
had ramparts of turf or chalk and were surrounded by 
banks and ditches. During the Bronze Age, people in 
Britain built stone towers called brochs. These towers 
had no windows and only one door each. In about 450 
B.C, during the early Iron Age, people built wooden 
stockades with fortified gateways. They built wattle huts 
inside the stockades. These became the first villages. 
The stockade of Maiden Castle, in Dorset, England, cov- 
ered 47 hectares. 

The Romans did not build true castles, but they made 
many forts. They built small forts along important de- 
fences, such as Hadrian's Wall, in northern England. 
Many Roman forts enclosed complete towns. These 
towns were surrounded by strong walls with fortified 
gateways. Walled townships in Britain included Caer- 
leon, Chester, and York. 

After the Romans left Britain, the Saxons did not at 
first build any castles. But when Danish invaders began 
to ravage England, King Alfred the Great (871-899) builta 
number of fortresses. 


Medieval castles 


Like other northern European peoples, the Normans 
built most of their castles out of wood. Exceptions in 
Britain, were the royal castles (such as at Colchester în 
Essex, and the White Tower, in London) and castles in 
such areas as Cornwall, where stone was more plentitu 
than wood. Later, as Norman rule became establishe A 
stone replaced wood as a building material throughou! 
Britain and was later used in Ireland. Some keeps bee : 
square plan. Such keeps had a disadvantage in that, ! 


the enemy managed to undermine one corner, the 
whole tower collapsed. Castle builders began to experi- 
ment with different designs and built castles with circu- 
lar or polygonal keeps. 

On some sites, the tall central keep was never built. 
Instead, builders constructed a heavily fortified wall 
around the top of a natural hill. Within this wall, they 
built the various rooms needed for the castellan (keeper) 
and the castellan’s staff, leaving a central courtyard or 
bailey. This design is known as a shell keep. The simplic- 
ity of the shell keep resulted in further experiment. A 
great circular wall could be thrown round any good de- 
fensive site. Towers, each connected with its neighbour, 
could be built along its length. Each tower became a 
self-contained fighting unit. There were few entrances 
to these towers at ground level, and so even if the walls 
were breached or a neighbouring tower destroyed, 
those remaining could fight on unaffected. Even if ene- 
mies captured the inner bailey of the castle, they had 
not destroyed the castle as a fighting unit. These castles 
are known as castles of enceinte. 

By the reign of the English king Edward | (1272-1307), 
anew style of construction was becoming popular. In 
the early Norman castles, the keep was the strongest 
part of the castle. But it was likely, from its central posi- 
tion, to be some way from the centre of any fighting. If 
the gatehouse, guarding the main castle entrance in the 
outer walls, could be made as strong as the keep itself, 
there was no longer a need for the keep in the centre of 
the castle building. The keep was brought forward and 
became both the centre of the defence and the gate- 
house. It was the place where the castellan lived and the 
pace from which the defences were directed in battle. 

e keep-gatehouse had living accommodation; a water 
supply; and all the equipment for defence, including a 
portcullis and a drawbridge. Keep-gatehouses were not 
popular, because they were uncomfortable to live in. 
Poms who went to the Middle East during the 

st four crusades (see Crusade) brought back new 
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Krak des Chevaliers is located in Qualat al-Hisn, Syria, near 
the northern border of present-day Lebanon. It was finished in 


the 1200s. 


ideas about castle-building. They adopted the principle 
used in Byzantine fortresses. During their travels in Pal- 
estine and other places in the Middle East, they saw 
concentric castles and copied them. A crusader castle 
had a second and third wall within the main defensive 
walls. In Britain, most of Edward 1's Welsh castles were 
of this type, designed by his architect Master James of 
St. George. A low curtain wall, with mural towers along 
its length, ran into two gatehouses. This grouping 
formed the outer defences. Within it stood a further 
towered wall, higher than the first. 

The most impressive of all crusader castles is Krak 
des Chevaliers, in Syria. It was built in the 1100s and 


1200s. 


Framlingham Castle, in Suf- 
folk, England, is a famous ex- 
ample of a castle of enceinte. 
Fortified towers along an 
outer curtain wall replaced 
the central keep of earlier cas- 
tle designs. 
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Evolution of castle building in Britain and Ireland 


Building feature Date of building Material used and comment 
tower on Berkhamsted Castle, Hertfordshire, has a clear 

Mote ape bene 105s oman y alakea defined motte, although the wooden owen 

later rebuilt in stone. i cane 
, Colchester Castle, Essex; Rochester Castle, Kent; Ros- 

Square eee ast R0 Pd common Castle, County Roscommon; The 

White Beer Landon. S neSoutnved 
Orford Castle, Suffolk; Conisborough, South York- 

Round on paly gona korp morom as shire. Round keeps were stro! sae and easier to 
defend than square keeps. 

Shell keep 1100 onward Stone Restore! Castle, Cornwall; Windsor Castle, Berk- 
shire. 

Castles of enceinte 1150 onward Stone Framlingham Castle, Suffolk. 

Keep-gatehouse 1250 onward Stone Caerlaverock Castle, Dumfries and Galloway Region. 
The castle keep was brought up to the entrance, 

Concentric castle 1270 onward Stone Beaumaris Castle, Gwynedd. This form of building 
owed much to the influence of the crusaders, 

Rectangular castle 1380 onward Stone Bodiam Castle, East Sussex. A castle built around a 
courtyard; the whole surrounded by a deep 
moat. 

Brick keep 1430 onward “Brick Tattershall Castle, Lincolnshire; Herstmonceux, East 
Sussex. Castles were now homes rather than 
defensive strongholds. 

Coastal castle 1510 onward Stone 


Deal Castle and Walmer Castle, Kent. 


The Normans built several castles in Ireland after they 
invaded the country in the late 1100's. These castles in- 
cluded Trim, in County Meath (1173, rebuilt 1220); May- 
nooth, in County Kildare (1176); Limerick (1210); and Ros- 
common (1278), Some of Europe's finest castles were 
built in France. They included the medieval castles of 
Anger and Chateau Gaillard, Chateau Gaillard was built 
by the English King Richard 1, who had fought in the 
crusades. It was strongly defended by English troops 
during a long siege by a French army during 1203 and 
1204, but finally fell to its attackers. 

Many castles were built throughout Europe during 
medieval times, but people also constructed castles in 
other parts of the world. The Moors built castles in 
North Africa, as well as in the parts of Spain over which 
they ruled. Portuguese traders built trading forts that 
were much like castles along the African coast. Castles 
were also built in medieval Korea, Japan, and India. 


Later castles 


Gunpowder was first used in Western Europe at the 
Battle of Crécy, in France, in 1346. Castles built in the 
later Middle Ages reflect the change in fighting tech- 
niques that followed. Tattershall Castle, in Lincolnshire, 
England, was built between 1434 and 1446 not of stone, 
but of brick. It had every means of defence, including 
gun ports for artillery pieces. But Tattershall was a place 
where a noble family could live in comparative comfort, 
rather than a siege fortress. Irish castles built in the 
1400s included Blarney Castle, in County Cork, now fa- 
mous for the Blarney Stone, and Bunratty Castle, in 
County Clare. 

Despite the changes in warfare brought about by the 
invention of cannon, new castles continued to be built 
and old castles improved until the 1500s. In England, 
Henry VIII commissioned a series of castles to protect 


Beaumaris Castle, in 
Gwynedd, Wales, was built by 
the English king Edward | in 
the 1200s. It is a good exam: 
ple of the concentric type of 
castle, with fortified walls at 
different levels. 


pl Castle, in Kent, was built in the 1500s by order of Henry VIII. This castle was one part of a 
of defences that Henry had set up to protect the southeast coast of England. 


Taourit Kasbah is a castle in 
Quarzazate, Morocco. The 
present building was put up 
in the 19305, in the style of 
earlier North African castles. 
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Meherangarh Fort, or “Majestic Fort,” lies on a 125-metre-high hill in Jodhpur, Rajasthan, in northwestern India. It was built in 1806 
by Maharaja Man Singh and is one of the most impressive and formidable forts in Rajasthan. 


the southeast coast of England. Examples are at Deal and 
Walmer, in Kent. The castles, designed by the German 
Von Haschenperg, were simply gun emplacements, but 
they were set within moats and had drawbridges and 


Osaka Castle lies on a hill in the city of Osaka, Japan. Construc- 


tion beg: 1583 and was completed after 3 years. The castle 
was damaged after an invasion in 1615, but was restored in 1620, 


gatehouses. The English Civil War of 1642 to 1649, be- 
tween Charles I and the Parliamentarians or Round- 
heads, marked the end of the castle as a dominant fea- 
ture in warfare. Very few castles could stand up to heavy 
artillery. An exception was Corfe Castle in Dorset, which 
was so strong that Roundhead artillery was unable to 
destroy it, even after a nine-month bombardment. Crom 
well, the Parliamentarians’ leading general, usually 
slighted (partially destroyed) castles that had stood 
against him, so that they could not be used again. 

In the late 1700’, scholarly architects, such as James 
Wyatt of England, became interested in the Middle 
Ages and started a Gothick Revival. Revivalists began to 
build mock castles. Examples of this fashion in Britain 
are Chiddingstone, in Kent, and Croft Castle, in Hereford 
and Worcester. The Marquess of Bute entirely rebuilt 
Castell Coch, South Glamorgan, dating from the 18005, 
in the style of the 1200s. Other wealthy individuals had 
mock “ruined castles” called follies erected in the parks 
of their country houses. In the 1800's, many wealthy pe® 
ple built country houses to look like castles. 

In Germany, during the 1800's, King Ludwig II of Ba- 
varia built castles modelled on those of earlier ages. 
Such castles were palaces which were richly decorate 
and had no military purpose. 

Related articles in World Book include: 


Pictures of castles 
The following articles have pictures of castles: 
Crusades Moravia Spain i 
Denmark Rhine River Windsor Castle 
Germany 


Other related articles 
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Ireland, History of 


United Kingdo™ 
History of 


Castle, Barbara (1911- 

), became a leading La- 
bour politician. From 1979 
to 1989, she led her party's 
group in the European Par- 
liament. She was chairman 
of the Labour Party in 1958 
and 1959. Castle served as 
minister for overseas de- 
yelopment (1964-1965), 
then became the first 
woman minister of trans- 
port (1965-1967). In this 
post, she introduced the 
Breathalyzer, a device for 
measuring the amount of alcohol a motorist has con- 
sumed, She was first secretary of state and secretary of 
state for employment (1967-1970), then secretary of state 
for social services (1974-1976). Castle was a member of 
Parliament from 1945 to 1979. 

Barbara Anne Betts was born at Bradford, West York- 
shire, England. She was educated at Bradford Girls’ 
Grammar School and St. Hugh's College, Oxford. She 
began her career as a journalist. In 1944, she married 
Edward Cyril Castle, later Baron Castle of Islington. Bar- 
bara Castle was made a life peer in 1990. 

Castle Hill Rising began in Australia on March 4, 
1804, when convicts from a New South Wales govern- 
ment farm at Castle Hill, near Sydney, broke out and 
seized firearms and ammunition. Major George John- 
a took soldiers of the New South Wales Corps from 
th Be the two opposing forces met on the Wind- 
A SY , near Parramatta, on March 5. Johnston called 
ia e Tols to surrender. Many of the rebels were 
ah po itical prisoners and they remained defiant. They 
ae they would have death or liberty. The troops 
oa ehened fire, and the rebels broke and ran. The 
SeNi nally captured the rebels over the next three 
Minia of the leaders were executed, and 34 of the 
Glia er were sent to Coal River at Newcastle, Aus- 
ii Morpeth (pop. 49,700) is a local government 
Entra Si orthumberland, England. Its administrative 
Eck val e old market town of Morpeth in the Wans- 
ruca ey. The district has a number of sandy beaches. 
lse are farmers grow cereals and potatoes and 
minin e ausines include light engineering, coal- 
tial ae aluminium-smelting. Ponteland is a residen- 
Castie f ee also Northumberland. 

trict a (pop. 84,200) is a local government dis- 
includes Hee England. It lies on the Thames estuary and 
visor T seaside resort of Canvey Island, and the 
ie ia jadleigh, South Benfleet, and Thundersley. 

ù ice and has an oil and gas terminal. Its other in- 
makin include boat building, engineering, furniture 
in ise printing and engraving, and various other light 
tka re The marshlands at the eastern end of the is- 
i Beidh reserve. See also Essex. 
trict in a (pop. 60,720) is a local government dis- 
Belfast, fr, ern Ireland. The district lies southeast of 

cee which it is administered. The rural areas of 
areas mee have dairy and arable farming. The urban 
Provin suburbs of Belfast. Castlereagh lies in the 

ce of Ulster. See also Ulster. 
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Castlereagh, Viscount 
(1769-1822), was a British 
statesman who played a 
large part in formulating 
the peace settlements in 
1815 after the Napoleonic 
Wars. He was born in Dub- 
lin, the son of an Irish land- 
owner, and named Robert 
Stewart. He became a 
member of the Irish Parlia- 
ment in 1790, and of the 
British Parliament in 1794. 


National Portrait Gallery, London 


He received the courtesy Viscount Castlereagh 
title of Viscount Castle- 

reagh in 1796 when his father was created Earl of Lon- 
donderry. 


In 1800, Castlereagh persuaded the Irish Parliament to 
pass the Act of Union between Ireland and Britain. In 
1801, he took his seat in the united House of Commons. 
Castlereagh advocated freedom for Roman Catholics 
and tax reforms. 

In 1805, during the Napoleonic Wars, William Pitt 
appointed Castlereagh war minister. Castlereagh direc- 
ted overseas operations against France. In 1809, he or- 
ganized an abortive expedition against the island of 
Walcheren. George Canning opposed the expedition, 
and he and Castlereagh fought a duel (see Canning, 
George). Both men later resigned. 

In 1812, Castlereagh became foreign secretary and 
leader of the House of Commons. He played a leading 
part in uniting the enemies of Napoleon, but he used his 
great diplomatic influence in obtaining favourable 
peace terms for France after Waterloo (1815). He also 
played a part in the subsequent reshaping of European 
alliances. In 1821, Castlereagh succeeded his father as 
Marquess of Londonderry. In 1822, Viscount Sidmouth 
gave up the post of home secretary, and Castlereagh 
took it over. The additional responsibility was too much 
for him, and he committed suicide on Aug. 12, 1822. 
Castor and Pollux were twin heroes in Greek my- 
thology. Pollux is also called Polydeuces. Castor and Pol- 
lux are often called the Dioscuri, which means the sons 
of Zeus. Zeus was king of the gods. But it was said that 
only Pollux was Zeus's son, and that Castor was the son 
of Tyndareus, the husband of their mother, Leda. The 
sisters of Castor and Pollux were Helen of Troy and Cly- 
temnestra, the wife of Agamemnon, who was king of 
Mycenae (or Argos). The two brothers were good com- 
panions and became, as gods, patrons of athletes and 


protectors of sailors at sea. Castor and Pollux had power 


over winds and waves. sl 
Castor and Pollux quarrelled with their cousins, Idas 


and Lynceus. Idas killed Castor. Then Pollux and Zeus 
killed Idas and Lynceus. Pollux, an immortal as the son of 
Zeus, begged to share his immortality with Castor. As a 
result, the brothers spent every second day on Mount 
Olympus—the home of the gods—and the rest of the 
time in Hades, the land of the dead. According to an- 
other version of the story, they were placed together in 
the sky as the constellation Gemini, or The Twins. — 
Castor oil is a colourless oil that is used as a laxative. 
When fresh, it is clear and sticky. Castor oil gently irri- 


tates the walls of the intestines and causes them to func- 
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Castor-oil plants bear spiny fruit that contain the oil-producing 
beans, Much castor oil comes from Brazil and India. 


tion. If used too frequently, it may cause constipation. 
Castor oil is used as a medicine, but a large number of 
industrial processes use most of the supply. 

The castor tree grows in many tropical countries, es- 
pecially Brazil and India. The plant grows up to 12 me- 
tres high in tropical climates. In colder climates, it 
grows as an annual no more than 4.5 metres high. The 
spiny capsules (fruit) contain the beanlike seeds. The 
seed is extremely poisonous if eaten. Castor oil for me- 
dicinal use is obtained from the seed, leaving the poison 
in the remaining residue, by a process called cold 
pressing. Further processing of the poisonous residue 
by solvent extraction yields additional oil for industrial 
use (see Vegetable oil). Industry uses castor oil in the 
manufacture of paints, varnishes, and dyes. The oil is 
also used as a lubricant for boat and aeroplane engines. 

Scientific classification. The castor tree belongs to the 
spurge family, Euphorbiaceae. Its scientific name is Ricinus com- 
munis, 

Castration. See Cat (Birth control); Dog (Social and 
moral responsibilities); Pet (Birth control). 

Castries (pop. 52,868) is the capital and largest city of 
St. Lucia, an island country in the Caribbean Sea. The 
city borders a well-protected harbour on the country's 
northwest coast (see Saint Lucia [map)). Castries has a 
busy port, which handles most of the nation’s trade and 
serves cruise ships. Fires in 1948 and 1951 destroyed 
many of Castries’ buildings, which were made of wood, 
Today, modern glass and concrete buildings line the 
streets of the city’s business and government district. 

French settlers founded Castries in 1651. From the 
1600's to 1814, control of St. Lucia alternated many times 
between Britain (now called the United Kingdom) and 
France. The United Kingdom governed the island from 
1814 to 1979, when St. Lucia became an independent na- 

tion. 
Castro, Fidel (1926- _), has ruled Cuba since 1959, 
when he overthrew the military dictatorship of Fulgen- 
cio Batista. Castro established a dictatorship and made 
Cuba the first Communist state in the Western Hemi- 
sphere. He became famous for his fiery, anti-American 
speeches, 

Castro was born in Biran, near Mayari, Cuba. His full 
name was Fidel Castro Ruz. His father was a Spanish im- 


migrant who owned a small plantation. Castro grad 
ated from the University of Havana in 1950 with a la 
gree. Afterward, Castro opened a law office in Havani 
In 1952, he ran for election to the Cuban House of Rep 
resentatives. However, troops led by Batista halted the 
election and ended democracy in Cuba. 
As a result of Batista’s actions, Castro tried to starta 
revolution against the Batista dictatorship. On July 26, 
1953, Castro's forces attacked the Moncada Army Bar 
racks in the city of Santiago de Cuba. Castro was cap: 
tured and sentenced to 15 years in prison. Batista re- 
leased him in 1955, however. Castro then formed the” 
26th of July Movement, a group of revolutionaries 
named after the date of his first revolt. He then went 
exile in Mexico. Castro's forces landed in Cuba in De- 
cember 1956. Many rebels were killed, and Castro ant 
other survivors fled to the Sierra Maestra mountains in 
southeast Cuba. People from the nearby countryside 
joined Castro's rebellion. Batista fled from Cuba on Ja 
1, 1959, and Castro took control of the government. 
Castro seized property owned by Americans and 
other foreigners, as well as Cubans. In 1960, the Castro 
government took over United States oil refineries in 
Cuba. The United States then stopped buying Cuban 


businesses in Cuba. 

Castro has supported a number of revolutionary 
movements in South America, Central America, and 
rica. The Castro govern- 
ment has provided im- 
proved education and 
health facilities for many 
Cubans. But the economy 
has often been troubled. In 
the early 1960's, Cuba 
began depending heavily 
on the Soviet Union for 
economic support. This 
support ended in 1991, 
when the Soviet Union was 
dissolved. Castro vowed 
that Cuba would continue 
to be a Communist coun- 
try. In 1990, some Cubans E 
began protesting against the Communist regime, and a » 
many were arrested. Castro has been assisted by his | 
brother Raul. He has named Raul as his successor. 2 

See also Cuba (The Castro revolution); Kennedy, John 
Fitzgerald (Cuba). M 
Caswell, Hollis Leland (1901-1988), was an American t 
educator who became an authority on curriculum plan: 
ning in schools. He directed surveys of curriculum prac: \ 
tices in a number of school systems. He also wrote sevii 
eral books on the subject. } 

Caswell was born in Woodruff, Kansas, U.S.A. He is) 
graduated from the University of Nebraska and Teaches 1 
College, Columbia University. Caswell taught and om 4 
ducted research at George Peabody College for Teach í 
ers from 1929 to 1937. He joined the staff at Teachers i 
College in 1937, and he served as president of Teachel® 
College from 1954 to 1962. Caswell became a member r 
of the editorial advisory board of The World Book Eno 
clopedia in 1936. He served as chairman of the editorial) 
advisory board from 1948 to 1966. 


Fidel Castro 


Akitten staring curiously at a vase 


A tabby clawing at a tree 
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Cati ” 
ote pet of people around the world. Cats 
small pane and have an independent nature. These 
cats make i can also be playful and entertaining. Many 
ship for nee Sedona loyal pets, providing companion- 
Thaw T e of all ages. 
imals that p s also refers to a family of meat-eating an- 
Raa s udes tigers, lions, leopards, and panthers. 
that rieaplekes includes domestic cats—that is, those 
relatives sha eep as pets. Domestic cats and their wild 
have lon re many characteristics. All these animals 
eads. The bodies and somewhat rounded 
Members t p short, strong jaws and 30 sharp teeth. 
able to cat, ks e cat family are skilful hunters. They are 
ch other animals by approaching them swiftly 


A cat hunting in a field 


A cat washing itself 


and quietly on padded feet. Or they may wait motionless 
until an animal comes close and then spring upon it 
suddenly. 

This article deals with domestic cats. These animals 
have many special physical abilities. They see better in 

m light than people do. They can climb trees, run ata 
high speed, and leap long distances. Cats also have a 
keen sense of balance and can easily walk along the 
tops of narrow fences or along narrow ledges. When 
cats fall, they almost always land on their feet. 

Cats vary in personality and in certain physical fea- 
tures, such as the length and colour of their coats. There 
f cats. Special characteristics set each 


are many breeds oi 
breed apart from all others. Among the favourite breeds 


are the Siamese, Burmese, and Persian. 
No one knows exactly when the first cats were tamed. 
But some authorities believe cats were tamed about 
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5,000 years ago. Throughout history, people have valued 
cats for their skill at hunting and killing mice, rats, and 
snakes. Cats help keep farms, homes, and businesses 
free of these pests. The ancient Egyptians considered 
cats sacred. Today, people in many societies believe 
cats bring good fortune. But some people associate cats 
with bad luck and so fear them. Many people find cats 
mysterious because they move swiftly and silently and 
because their eyes seem to glow in the dark. 

The grace and beauty of cats have made them favour- 
ite subjects of artists throughout history. Cats have also 
been featured in almost every type of literature. They ap- 
pear in the mythology of ancient Greece and Rome. 
Hundreds of years ago, Oriental writers praised cats in 
their stories and poems. Cats are also commonly men- 
tioned in the fairy tales, folklore, and legends of many 
countries, In modern times, books, comic strips, films, 
and television programmes have featured these popular 
animals, 


The body of a cat 


Body size and structure. Adult cats average about 
20 to 25 centimetres tall at the shoulder. Most cats 
weigh from 2.7 to 7 kilograms. But some cats weigh 
more than 9 kilograms. 

Cats have the same basic skeleton and internal organs 
as human beings, and as other meat-eating mammals. 
The skeleton of a cat has about 250 bones. The exact 
number of bones varies, depending on the length of the 
cat's tail, The skeleton serves as a framework that sup- 
ports and protects the tissues and organs of a cat's body. 
Most of the muscles attached to the skeleton are long, 
thin, and flexible. They enable a cat to move with great 
Pate and speed. Cats can run at about 50 kilometres per 

jour, 

The arrangement of the bones and the joints that con- 
nect them permits a cat to perform a variety of move- 
ments. Unlike many animals, a cat walks by moving the 
front and rear legs on one side of its body at the same 
time, and then the legs on the other side. As a result, a 


The skeleton of a cat 


The body of a cat includes 
about 250 bones. The exact 


` nose leather may be various colours. It is usually moist 


cat seems to glide. Its hip joint enables a cat to lea 
ily. Other special joints allow a cat to turn its head to 
reach most parts of its body. 

A cat has five toes on each forepaw, including a 
thumblike toe called a dewc/aw. Each hindpaw has four 
toes. Some cats have extra toes and are known as poly. 
dactyls. Each of a cat's toes ends in a sharp, hooklike € 
claw. The claws are usually retracted (held back) under 
the skin by elastic ligaments, which are a type of c 
nective tissue. However, when the claws are needed, 
muscles quickly pull the tendons (cordlike tissues) co 
nected to the claws. This action extends the claw: 
uses its claws in climbing, in catching prey, and in 
fending itself. Several spongy pads of thick skin co 
the bottoms of a cat's feet. The pads cushion the pat 
and enable a cat to move quietly. 

A cat's tail is an extension of its backbone. The flex 
tail helps a cat keep its balance. When a cat falls, it 
whips the tail and twists its body to land on its feet. 

Head. A cat's head is small and has short, powerfi 
jaws. Kittens have about 26 needlelike temporary t 
which they shed by about 6 months of age. Adult ca 
have 30 teeth, which are used for grasping, cutting, 
shredding food. Unlike human beings, cats have no ~ 
teeth for grinding food. But a cat's stomach and intesi 
tines can digest chunks of unchewed food. Tiny hook 
like projections called papillae cover a cat's tongue, 
making it rough. The rough surface helps a cat lick meat 
from bones and groom its coat. 4 
A cat has a small, wedge-shaped nose. The tip is cov 
ered by a tough layer of skin called nose /eather. TI 


and cool. A sick cat may have a warm, dry nose. 

The coloured part of a cat's eyes, called the jris, may 
be various shades of green, yellow, orange, copper 
blue. Odd-eyed cats have irises of different colours. 
example, one eye may be green and the other blue. 
Muscles in the iris control the amount of light that en 
ters a cat's eye through an opening called the pup! 
bright light, the iris protects the eye from glare by mi 


number of bones varies, de- 
pending on how long a cat's 
tail is. The skeleton supports 
and protects the tissues and 
organs of the body. ~ 


The paws of a cat 


Spongy footpads, right, en- 
able a cat to walk quietly. Each 
ofa cat's toes ends in a sharp, 
hooked claw. When retracted, 
below left, the claws are held 
under the skin by ligaments. 
The claws extend when mus- 
cles tighten the tendons, 

below right. 
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ing the pupil contract and form a vertical slit. In dim 
light, the pupils widen and so permit more light to enter 
the cat's eye. 

Atthe back of each eye, a cat has a special mirrorlike 
structure called the tapetum lucidum. It reflects light 
onto another, sensitive part of the eye which helps a cat 
see in dim light. It also produces eyeshine, the glow a 
person sees when light strikes the eyes of a cat at night. 
Each of a cat's eyes has a third eyelid at the inner corner. 


The eyes of a cat 


Tilston below show some of the special features ofa 
eyes. Cats can see well in normal and dim light. 


Widening of the pupils in 
dim light permits more light 
to enter the eyes. 


Narrowin i 
arrowing of the pupils i 
bright light allows iess light" 


into the eyes, 


Irises of different colours 
are a feature of odd-eyed cats. 
The cats have normal vision. 


A 

atte eyelid, in the inner 

24 er of each eye, protects 
lubricates the eyes. 
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This structure, called the nictitating membrane, protects 
and lubricates the eyes. 

A cat's ears are near the top of its skull. Each ear can 
move independently. A cat can aim the cup of its ears in 
the direction from which a sound is coming and so im- 
prove its hearing. 

Coat. A cat's coat protects its skin and provides insu- 
lation. The coats of most cats have two types of hairs. 
The outer part of the coat is made up of long primary, or 
guard, hairs. The undercoat consists of softer and 
shorter secondary, or down, hairs. The colour, length, 
and texture of the coat vary greatly among cats. The 
terms commonly used to describe the colour of a cat's 
coat are solid or self, smoke, shaded, tabby, parti- 
colour, and colourpoint. 

Solid, or self, coats have only one colour. The solid 
colours are black, b/ue (dark grey), brown, cream (tan), 
lilac (light grey), red (shades of orange), and white. 

Smoke coats consist of a white undercoat covered by 
guard hairs of a dark colour. In most cases, the guard 
hairs are black, blue, or red. 

Shaded coats are similar to smoke coats except that 
the dark colour is limited to the tips of the guard hairs. 
The chinchilla has a shaded coat with a sparkling ap- 
pearance because only the extreme tips of the guard 
hairs are dark. Red chinchilla coats are sometimes called 
shell cameos. 

Tabby coats are symmetrically patterned with stripes 
and blotches of a dark colour on a lighter background. 
The patterns are formed by bands of a dark colour on 
individual hairs. Tabby colours include blue, brown, 
cream, red, and silver. Mackerel tabbies have extremely 
narrow markings. 

Parti-colour coats have two or more clearly defined 
colours, such as black and white or blue and cream. Tor- 
toise-shell and white coats have patches of white, black, 
red, and cream. 

Colourpoint coats consist of a solid colour over the 
trunk of the body and a contrasting colour on the points. 
The points include the face, ears, feet, and tail. 

Senses. A cat's vision is not as keen as that of a 
human being. Cats probably see most colours as various 
shades of grey. However, they can detect the slightest 
motion, which is helpful in hunting. They see well in dim 
light but cannot see in total darkness. 

Cats have a highly developed sense of smell. New- 
born kittens, for example, are able to recognize their 
nest by using scent alone. In addition to its nose, a cat 
has another sense organ in its mouth that can detect 
scents. 

Cats also have a keen sense of hearing. They hear a 
much wider range of sounds than people do. Deafness 
is rare among cats. However, it is an inherited defect 
among some white cats, particularly those with blue or 
odd-coloured eyes. 

The whiskers of a cat are special hairs that serve as 

rgans. These hairs are called vi- 


highly sensitive touch o! a 
brissae or tactile hairs, and grow on the chin, at the 


sides of the face, and above the eyes. The hairs are at- 


tached to nerves in the skin, and these nerves transmit 
brush against ob- 


signals to the brain when the whiskers 
jects. The whiskers may help a cat protect its eyes, feel 
its way in the dark, and detect changes in wind direc- 


tion. 
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Breeds of cats 


Cat breeders have developed numerous breeds and 
colour variations by selectively mating animals with cer- 
tain desirable and distinctive characteristics. These char- 
acteristics appear consistently in the offspring of pure- 
bred cats. A purebred cat is one whose mother and 
father belong to the same breed. The offspring of cats 
that have mated randomly are known as crossbreeds or 
mongrels, or moggies. These terms may also be used 
when two different breeds are mated. 

Short-haired breeds. There are ten widely recog- 
nized breeds. They are the (1) Abyssinian, (2) British 
shorthair, (3) Burmese, (4) Exotic shorthair, (5) Havana 
brown, (6) Korat, (7) Manx, (8) Rex, (9) Russian blue, and 
(10) Siamese. 

Abyssinian is a slender, muscular, medium-sized cat 
with a long, tapering tail. Aby cats, as they are some- 
times called, have a rounded, wedge-shaped head and 
large, pointed ears, Their almond-shaped eyes may be 
green, hazel, or amber. These cats are known for their 
melodic voices and their agouti coat pattern, which is 
common in wild animals. Each hair of an Aby's soft coat 
has two or three bands of alternating light and dark col- 
ours, known as ticking. 

The Abyssinian variety known as usual has a rich, 
golden brown coat ticked with black and apricot base 
hair. The sorrel has a lustrous copper coat ticked with 
chocolate, and the same apricot base hair. The other 
Abyssinian colours are blue, silver, and lilac. 


The coats of cats 


Abyssinians have been bred in Ethiopia (formerly 
called Abyssinia) for thousands of years. Many people 
believe the quiet, graceful Aby is descended directly 
from the sacred cats of ancient Egypt. 

British shorthair has strong legs and large, round 
paws. It has a round head with a broad nose, small 
rounded ears, and large, round eyes. British shorthairs 
have medium-length tails and their coats are short. Their 
coats vary in colour ranging from pure white, black, or 
cream to spotted, tortoise-shell, or bi-coloured. 

Burmese is a medium-sized animal with a muscular 
body. Its coat colour ranges from brown to lilac- 
coloured tortoise-shell. The legs are slender, with the 
hind limbs slightly longer than those at the front. It hasa 
medium-length tail with a rounded tip. The head is 
slightly rounded, the ears are medium-sized, and the 
large eyes can be any shade of yellow. The breed was 
developed from a female cat named Wong Mau, which 
was taken to the United States from Burma in 1930. 

Exotic shorthairs are a delightful crossbreed with 
quiet personalities. They have short, dense coats, round 
heads, and snub noses. The colour of their eyes is in 
keeping with their coat colour. Exotic shorthairs have 
sturdy legs and large, round paws. Their tails are bushy. 

Havana brown is so named because its coat has the 
reddish-brown colour of Havana cigars. The cat has me- 
dium-length fur, long legs, small oval paws, and a slen- 
der body. Its long head features bright green eyes. The 
breed resulted from the crossbreeding of Russian blues, 
Siamese, and other short-haired cats. 


The coats of cats vary in colour and pattern, as shown in the illustrations below. Most cats have an under- 
coat of short, soft down hairs and an outer coat of longer guard hairs. 


A solid coat has only one colour, such 
as the red coat above. Other common 
solid colours are black, cream, and white. 


Tabby coat has patterns of dark stripes 
and blotches on a lighter ground colour. 
A brown tabby is shown above. 


A smoke coat consists of a white under- 
coat covered by dark guard hairs. This cat 
has a blue smoke coat. 


A parti-colour coat has two or more 
clearly defined colours. This cat has 
white, black, red, and cream patches. 


A shaded coat is white with a dark cor 
our on the tips of the guard hairs. This ¢ 
has a silver coat. 


A colourpoint coat has a solid oo 
on the trunk of the body and a contra: i 
ing colour on the face, ears, feet, an 
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Shorthaired The pictures below show some of the most common short-haired breeds of cats. The breeds differ 
in a number of ways. For example, the Siamese has a wedge-shaped head, slender body, and ta- 
pering tail; and the Manx has a round head, muscular body, and no tail. 


breeds 


Russian blue 


Havana brown Korat Siamese 


Abyssinian 
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Long-haired The pictures below show some of 
breeds in body size and shape. The large, 


the most common long-haired breeds of cats. The breeds vary 
muscular Maine coon has an almost rectangular shape. The Per- 


sian and Colourpoint are stocky animals. The Turkish Angora has a long, slender body. 


Maine coon 


Balinese 


Persian 


Colourpoint RATA 
urkish Angora 


Korat is a quiet, gentle animal that originated in Thai- 
land, where it is believed to bring good luck. It is a mus- 
cular, medium-sized cat with a rounded back. The Korat 
has a heart-shaped face and large green eyes. Its short, 
silvery-grey coat lies flat. 

Manx is named after the Isle of Man in the Irish Sea, 
where the breed originated. There are four varieties of 
Manx cats—rumpy, rumpy-riser, stumpy, and /ongie. The 
most common is the rumpy, which is the only kind of cat 
without a tail, The cat has a notch where the tail would 
normally be. The rumpy-riser has a short knot at the tail 
base. The stumpy has an extremely short tail, and the 
rare longie has a full-length tail. The Manx has a small 
body with a round head, broad chest, arched back, and 
high rump. The heavily muscled rear legs are longer 
than the front legs. The cat runs with a rabbitlike hop. Its 
coat and eyes may be any colour. 

Rex has short, tightly curled fur. The cat's soft, silky 
coat has no visible guard hairs. The Rex is a slender, 
small- to medium-sized animal. It has an arched back, ta- 
pering tail, and thin legs. Its small, narrow head features 
acurved nose and large ears. Rex cats vary in the colour 
oftheir coat and eyes. The breed originated in Great 
Britain about 1950. 

Russian blue has short, extremely thick, bluish-grey 
fur that is unlike the fur of any other cat. The plush coat 
seems to glitter because the guard hairs are silver- 
tipped. The Russian blue has a slender body and a long 
tail. It moves gracefully on long legs.The cat's wedge- 
shaped head features large ears, a flat forehead, and 
round green eyes. The origin of this breed is unclear. 
Some people believe sailors took the animal from Rus- 
sia to England and the Scandinavian countries. There is 
also a White Russian and a Black Russian. 
hed is the most popular short-haired cat. It is 
Fes. es for its fine, glossy colourpoint coat. The Sia- 
J is a loving pet that seems less independent than 

er breeds. Siamese cats often utter loud, mournful 
meows until they get attention. 
ip Samese has a long, slender, medium-sized body 
Gal wee tapering tail. Its legs are slim and its paws 
sides 4 i long, wedge-shaped head has straight 
ie a large, pointed ears. Its eyes are almond- 
eit, and a brilliant blue. The fur on the trunk of the 

ody is a solid light colour. The points are blue, 


Gol i 
ye chinchillas belong to the long-haired breed of cats. 
usually called golden Persians. 
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chocolate, lilac, or sea/ (dark brown). Siamese kittens are 
born white but develop their adult colour within a year. 
A colourpoint shorthair resembles a Siamese, but its 
points may be any colour or pattern. 

The Siamese originated in Thailand, which was for- 
merly called Siam. There, these cats were royal property 
and guarded palaces and temples. In 1884, a pair of Sia- 
mese, Pho and Mia, were taken to Great Britain. 

Long-haired breeds. Thirteen long-haired breeds 
are commonly recognized in the world. They are the (1) 
Angora, (2) Balinese, (3) Birman, (4) Cameos, (5) Chinchil- 
las, (6) Colourpoint (Himalayan) (7) Maine coon, (8) Nor- 
wegian forest cats, (9) Persian, (1 0) Smokes, (11) Somali, 
(12) Tabbies, and (13) Tortoise-shell and white. 

Angora is one of the oldest breeds. The cat origi- 
nated in Turkey and spread throughout Europe during ` 
the 1700's and 1800s. Beginning in the early 1900's, An- 
goras were commonly crossed with Persians. As a re- 
sult, the pure Angora nearly became extinct. Only a few 
remained by the early 1960's. Then, cat breeders and of- 
ficials of the zoo in Ankara, Turkey, established a breed- 
ing programme that saved these cats. 

The Angora has a long, slender body. Its tiny, wedge- 
shaped head includes along nose and large ears. Its 
silky, medium-length hair forms slight waves on the 
stomach and big tufts on the ears and between the toes. 
The colour of the coat and eyes varies. 

Balinese was developed from the Siamese and has 
the same body structure and colouring. But the fine, 
silky fur of the Balinese is about 5 centimetres long and 
has no undercoat. The hair on its long tail spreads out 
like a plume. 

Birman is a large, long-bodied cat with a bushy tail 
and short legs. Its head is round with a curved nose, 
blue eyes, and rounded ears. The cat's long, silky coat 
has a colourpoint pattern, except that the large, rounded 
paws are always white. The Birman is an affectionate ani- 
mal. The breed originated in Burma, where it is consid- 
ered sacred. 

Cameos have lightly tipped coats and are bred in two 
colours: cream and red. Cream cameos may be shell- 
coloured with light tippings of cream. All of them have 
pure white undercoats. Reds come in similar varieties, 
but red replaces cream as the tipping colour. 

Chinchillas are delightful longhairs with white fur 
lightly tipped in black. Their heads are broad and their 
noses snub. Chinchillas have small ears and large, round 
eyes that may be emerald, blue-green, black, or brown 
rimmed. Golden chinchillas are usually called golden 
Persians. Their coats have an apricot undercoat which 
deepens to gold. They have seal brown or black tip- _ 
pings. Their eyes are green or blue-green and their tails 


are short and bushy. 

Colourpoint (Himalayan) is a cross between the Per- 
sian and the Siamese. It has the body and long coat ofa 
Persian and the colourpoint pattern and deep, blue eyes 
of a Siamese. The colourpoint may have points that are 
red, tortie (tortoise-shell), blue, chocolate, or lilac. There 
are about twenty other possible point colours. Colour- 
points have round heads which feature small ears, full 
cheeks, short, broad noses, and large, deep blue eyes. 
They have thick legs and round, firm paws. Colourpoints 
have long, fine, silky coats. ‘American and British breed- 
ers began to develop this cat in the 1930s. 


The Scottish fold has ears that are folded forward. This stocky 
breed was developed in Scotland during the 1960's. 


Maine coon, the largest cat, looks somewhat like a 
raccoon. Its heavy, silky coat is of medium length and 
may be any colour. Its fur falls smoothly over most of the 
body but is shaggy on the ruff, stomach, and tail. A ruff 
is a fringe of long hairs that circles the neck. 

The broad, muscular body of the Maine coon has an 
almost rectangular shape. Its head features a long nose 
and large eyes and ears. The cat stands on sturdy, medi- 
um-length legs. Tufts of fur cover its large, round paws, 
which are well suited to running across ice and snow. 
The breed developed in New England, U.S.A. during the 
1800's, probably as a result of matings between Ameri- 
can shorthairs and Turkish Angoras. 

Norwegian forest cats are one of the oldest breeds 
known. They are very large cats with heavy, weather- 
proof coats able to withstand cold winters. Their heads 
are fairly large and feature long, straight noses and 
large eyes, 

Persian is the most popular breed of long-haired cats, 
This animal has a stocky, medium- to large-sized body 
with short, strong legs. Its large, round head includes a 
snubbed nose; large, wide-set, round eyes; and small, 
rounded ears. The Persian is admired for its extremely 
long, fine-textured, glossy coat. Its fur stands out from 
the body and forms a large ruff and a full, brushlike tail. 
The coats of Persians vary in colour and pattern. The 
solid white Persian has blue, copper, or odd-coloured 
eyes, Most other Persians have copper or orange eyes. 

The exact origin of the Persian is unknown. But the 
breed probably started in the Middle East. Persians have 
been carefully bred for hundreds of years to develop 
their present distinctive look. 

Smokes are known as cats of contrast because they 
have a white undercolour and black tips on their fur. 

When the animal moves, the white undercoat can be 
seen, Other smoke colours are blue, red, tortoise-shell, 
cream, and blue-cream. 

Somali is like the Abyssinian in all ways except for its 
long, thick coat. Their coats have at least three bands of 


ticking and their tails are full. 

Tabbies have long been a popular breed. They have 
striped legs, a ringed tail, and big round eyes. Tabbies 
are sturdy animals with big bodies and strong, short 
legs. They have round, broad heads, small ears, broad 
noses, and round cheeks. Their coats are long and flow- 
ing. 
The silver tabby is one of the most striking, having a 
silver colour with dense, black markings and green or 
hazel eyes. The brown has a rich, sable coat with black 
markings and orange or copper-coloured eyes. The red 
has a copper-red coat with deep, rich, red markings and 
copper-coloured eyes. ; 

Tortoise-shell and white is also known as calico in 
North America. These cats have attractive coats in three 
colours, black, red, and cream. 

Mongrels, cats of many colours and coat patterns, 
are not a particular breed. Delightful to look at, they are 
usually highly intelligent and much loved pets. Many cat 
shows now have special classes for mongrels with 
prizes of cups or rosettes. : 

There are more mongrels than pedigree cats in the 
world. Some mongrels are working cats, catching mice 
and rats in farms and houses. In most countries, there 
are also thousands of unwanted mongrels and strays. 
Animal welfare societies try to cope by finding homes 
for the strays after they have been neutered (an opera 
tion which removes their reproductive organs). Sadly, 
many that are ill, injured, or impossible to rehouse, are 
put down. 


The life of a cat 


Most healthy cats live for 12 to 15 years. But many 
reach 18 or 19 years of age, and some have lived as long 
as 30 years. 4 

Reproduction. A queen (female cat) can begin mat- 
ing when it is between 5 and 9 months old, and a tomcat 
(male cat) can begin when it is between 7 and 10 months 
old. Tomcats can mate at any time. Queens mate only 
during a period of sexual excitement called oestrus or 
heat. Oestrus occurs several times a year and usually 
lasts from 3 to 15 days. If a queen is prevented from më 
ing while she is on heat, she will probably come into 
heat again very soon. In most cases, this cycle recurs 
until she becomes pregnant. i 

The pregnancy period among cats lasts about nine 
weeks. When a queen is ready to give birth, she selects 
a quiet, safe spot as a nest. On average, a queen bears 
from 3 to 5 kittens at a time. However, litters of more 
than 10 kittens have been reported. The mother can @ 
liver the kittens herself with no human assistance, U- 
less complications develop. h 

Most newborn kittens weigh about 100 grams. The 
mother licks the kittens and so dries them and stimu- 
lates their breathing and other body functions. Like a 
other mammals, cats feed their young on milk produc 
by the mother's body. Newborn kittens cannot see of 
hear because their eyes and ears are sealed. They a 
pend completely on their mother to nurse, clean, an i 
protect them. The father cat plays no role in caring f0 
the kittens. a 

Growth and development. Healthy kittens se 14 
steady, daily weight gain. Their eyes open from 10 athe 
days after birth. Soon afterward, their ears open an 
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A mother cat nurses her kittens, above, until they can eat 
solid foods. Healthy kittens show a steady weight gain. 


first teeth begin to appear. Kittens start to walk and ex- 
plore their environment at about 3 weeks of age. But the 
mother watches over them and retrieves kittens that 
stray too far from the nest. 

By about 4 weeks of age, kittens have their full set of 
temporary teeth. Some may then start to eat solids, but 5 
to 6 weeks is more usual. Weaning may then begin. 

When kittens are about 4 weeks old, owners should 
begin to handle them frequently and play with them 
gently. Kittens that receive such attention tend to be- 
come good pets. They learn faster and have fewer be- 
haviour problems than kittens that are ignored or over- 
protected. A kitten that has contact with a variety of 
people will be less fearful of strangers and new situa- 
tions as an adult. Kittens can even learn not to fear dogs 
ifthey are allowed to play with a friendly dog. 

By about 6 weeks of age, kittens have a fully devel- 
oped brain and nervous system and can be safely sepa- 
fated from their mother for short periods. However, if 
Possible, kittens should remain with their mother and 
their littermates until they are 9 or 10 weeks of age. 

Kittens develop important physical skills by playing 
with one another, They also learn to get along with 
te cats in this way. In addition, kittens learn many 
S asnpacially hunting skills, by watching and imitat- 
ra eir mother. The majority of cats reach their adult 

Yy size at about 1 year of age. 
otp o mmunication. Cats communicate with one an- 
a , en other animals, and with human beings in a 
Ra of ways. Cats use sounds, body signals, and 

a as means of communication. 

“i e experts estimate that a cat can make more than 
fal ferent sounds, ranging from a soft purr to a loud 
layne caterwaul. Most of these sounds originate in the 
We voice box) in the throat. But some scientists be- 
pareri arises from vibrations in the wall of a 
keed vessel in the chest. The vibrations result when the 
ed of the blood flow increases. 
or Bees a cat makes may have various meanings. 
ee a depending on the situation, a meow can 
ay ee ly greeting, or it may express curiosity, hun- 
ence: Purring usually means contentment, 
rows cats also purr when they are sick. Hisses, 
ee and screams indicate anger and fear. : 
S also communicate through various body and tail 


A mother cat carries a kitten back to the nest if it strays too 
far, above. Kittens begin to walk at about 3 weeks of age. 


positions and facial expressions. A contented cat often 
lies on its chest with its eyes half closed. To invite play 
or petting, some cats roll over on one side and wave a 
paw in the air. However, a similar posture accompanied 
by extended claws, a direct stare, and ears folded back 
indicates a fearful cat ready to defend itself. A friendly 
cat may greet someone with its tail raised vertically. It 
may also rub its head against the person and lick an ex- 
tended hand. An angry or frightened cat flicks its tail 
from side to side, arches its back, and puffs up its fur. A 
submissive cat crouches down, flattens its ears, and 
avoids direct eye contact. 

Cats commonly communicate with one another by 
means of odours. Cats have scent glands on the fore- 
head, around the mouth, and near the base of the tail. A 
cat rubs these glands against people and objects and so 
marks them with its scent. Only cats and a few other ani- 
mals can smell these odours. A tomcat sprays urine on 
objects and so marks his mating territory. People as well 
as cats can smell the strong, unpleasant odour of the 
urine. 


Caring for a cat 


Cats depend on their owners for shelter and protec- 
tion. Owners are also responsible for feeding, groom- 
ing, training, and providing veterinary care for their 
pets. In addition, owners have an obligation to prevent 
their cats from mating if a good home cannot be pro- 
vided for the kittens. 

Feeding. Cats need a balanced diet. Such a diet sup- 
plies the proper amount of various nutrients, which pro- 
vide energy and are essential for growth and replace- 
ment of body tissues. Cats require proteins, fats, 
Vitamins, and minerals in their diet. The easiest way to 
meet a cat's nutritional needs is to buy high-quality cat 
food, The label should indicate that the food is "com- 
plete and balanced.” Cats should not be fed dog food 
because it does not meet their dietary requirements, A 
diet of only meat or mostly meat is also nutritionally un- 
balanced. 

Cats are not naturally finicky eaters. But owners 
should give them a variety of foods to prevent them 
from developing fussy appetites. Cats may occasionally 
be fed small amounts of such cooked foods as beef, 
liver, eggs, fish, and vegetables. Many cats also enjoy 
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milk, cheese, and other dairy products. However, such 
foods cause diarrhoea in some cats. Owners should pro- 
vide fresh drinking water at all times. Food and water 
bowls should be cleaned daily. 

Kittens that have been weaned should be fed small 
amounts four times a day until they are 3 months old. 
They should eat three times daily until they are 6 months 
old, and then twice a day until they are fully grown. 
Adult cats require only one meal a day, but many seem 
happier with two smaller meals. Food may be kept avail- 
able at all times for a healthy cat that does not overeat. 
Sick cats, pregnant and nursing queens, and old cats 
often need special diets. 

Grooming. Cats instinctively clean themselves. They 
do so by licking their fur with their tongue. They also 
rub and scratch their fur with their paws. At least once a 
day, a cat licks a paw and washes its face and head with 
the wet paw. But not all cats groom themselves well. 

Owners should brush or comb a cat's fur daily to 
clean it and to remove loose hairs. In the case of long- 
haired cats, such care is essential to prevent the coat 
from tangling and matting. Daily brushing or combing 
also reduces the amount of loose hairs that cats swallow 
when they clean themselves. Swallowed hair may wad 
up and form a Aairball in the cat's stomach, Hairballs can 
cause vomiting and loss of appetite. If a cat cannot spit 
up a hairball, surgery may be required to remove it. 
Owners may feed their cat a small amount of mineral oil, 
petroleum jelly, or a commercial preparation once a 
week to prevent hairball formation. A vet can suggest 
safe methods of administering such products. If neces- 
sary, owners may clean their cat's ears and teeth with a 
soft cloth. Owners may also trim the tips of a cat's claws, 
but it is better for a vet to do this. 

Some cats—especially those allowed outdoors—be- 
come so dirty that they need a bath. But bathing a cat is 
hardly ever necessary, since regular grooming will keep 
a cat clean. Kittens should also be groomed so that they 
will be easier to care for when older. 


Training should begin when a kitten is about 8 
weeks old. A cat can learn to respond to its name. Some 
cats have been trained to walk on a leash and to per- 
form such tricks as shaking hands and retrieving a ball, 

The most effective way to train a cat is with praise, 
petting, and food rewards for good behaviour. Correcta 
cat immediately with a sharp “No” if it misbehaves. Al- 
ways react to a particular action in the same manner so 
that the cat can learn what to expect. Owners should be 
patient with their pet and avoid using physical punish- 
ment. Squirting a cat with water is a good way to stop 
undesirable behaviour. 

Indoor cats should learn to use a litter tray. Cats in- 
stinctively bury their body wastes, and so training them 
to use a litter tray is easy. Kittens raised with a mother 
that uses a litter tray will usually begin to use it them- 
selves before they are 5 or 6 weeks old. 

Any smooth-surfaced plastic or enamel tray can be 
used as a litter tray. Put the tray in a quiet spot. Place a 
layer of commerical cat litter, sand, sawdust, shredded 
newspaper, or sterilized soil in the bottom. Clean the 
tray and change the litter whenever it is very damp. 
Most cats will not use a wet or dirty litter tray. 

Cats that have not learned to use a litter tray at an 
early age must be trained. Place the cat in the tray after it 
eats, when it wakes up, and after play. Praise the cat 
when it uses the tray. The cat will soon learn to go tothe 
tray by itself. 

Cats should also be trained to claw a scratching post 
instead of carpeting, curtains, and furniture. Cats natu- 
rally scratch objects to pull off the worn outer layers of 
their claws and to mark their territory. A bark-covered 
log or a piece of wood covered with carpeting, cork, of 
fabric makes a good scratching post. Rub some catmint, 
a strongly scented herb that many cats love to sniff, into 
the post to attract the cat's interest. Guide the cat's front 
paws down the post. Whenever the cat begins to claw 
another object, correct the animal immediately and take 
it to the post. 


Caring for a cat includes providing a clean litter tray, above. 
Cats also need fresh water and a balanced diet. 


Training helps a cat become a good pet. Many cats can be 
trained to claw a scratching post, above, instead of furniture: 


Some cats cannot be trained to use a post, however, 
and so some owners take their pet to a veterinarian for 
declawing. Declawing is a surgical procedure in which 
the claws are removed from the paws. 

Some cats enjoy chewing plants. But owners can train 
their cat to leave house plants alone, especially if they 
provide a pot of grass or oats for the pet. 

Veterinary care. A cat that is kept indoors faces 
fewer health risks than an outdoor cat. Outdoor cats 
may be struck by cars, poisoned by pesticides, or at- 
tacked by sick or unfriendly animals. But even indoor 
cats are not entirely safe. They can fall from open win- 
dows and unenclosed balconies. In addition, many 
cleaning products and certain houseplants, such as ivy, 
are poisonous to cats. Owners should place such items 
out of the reach of cats. 

Kittens should be taken to a veterinarian when they 
are about 8 to 10 weeks old for a physical examination. 
They should also receive vaccinations to protect them 
from common cat diseases. An adult cat should visit a 
veterinarian once a year for a checkup and additional 
shots. Veterinary care protects an owner's health as well 
as a cat's because some animal diseases can be transmit- 
ted to people. Such a disease is called a zoonosis. 

Cat owners should learn to recognize signs of illness 
in their pet. A healthy cat has clean ears, clear eyes, a 
moist nose, pink tongue and gums, and a clean, glossy 
Coat. Whenever a cat shows any change in appearance 
or behaviour for more than 24 hours, the owner should 
consult a veterinarian. 

One of the most serious and widespread cat diseases 
is panleukopenia, also called feline infectious enteritis 
IFIE) This highly contagious infection is caused by a 
Virus and is often fatal. Symptoms of panleukopenia in- 
clude listlessness, loss of appetite, high fever, and se- 
vere vomiting and diarrhoea. If a cat has several of these 
symptoms, call a veterinarian at once. All cats should be 
vaccinated yearly against panleukopenia. 
hee other diseases that strike cats are feline 
a oe and cat flu. Feline leukaemia is a form of can- 
fs pi affects the cat's blood-forming organs. It is al- 

n Miar Itis caused by a virus that can also cause 
o al ailments. A vaccine against feline leukaemia 
as developed in 1985. 


Agi 
5 a Cat with a collar around its neck. The collar prevents 
om tampering with its wound. 
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Respiratory infections ranging from mild colds to 
pneumonia and cat flu are common among cats. Signs 
of such infections include sneezing, a runny nose, wa- 
tery eyes, and fever. A veterinarian should be called im- 
mediately. It is possible to have vaccinations against res- 
piratory infections, but it is not possible to guarantee 
protection against cat flu because there are so many dif- 
ferent viruses which affect cats. 

Many kinds of parasites may cause health problems 
in cats. Certain types of worms, including roundworms 
and tapeworms, can infect a cat's intestines and other 
organs. Worms may cause listlessness, weight loss, 
vomiting, and diarrhoea. Some other parasites may live 
ona cats skin and cause severe itching. Fleas and ear 
mites are the most common external parasites. Cats may 
also develop ringworm, a skin disease caused by a fun- 
gus. A veterinarian should be consulted about the treat- 
ment of these health problems. See Flea; Mite; Ring- 
worm; Roundworm; Tapeworm. 

Birth control. Each year, millions of unwanted cats 
are abandoned. Animal shelters must destroy many of 
these homeless cats. Countless other strays die of star- 
vation, injury, or disease. Because the problem of un- 
wanted cats is so serious, owners should not allow their 
cats to mate unless a good home can be provided for 
the kittens. 

Owners can try to prevent cats from mating by keep- 
ing them indoors, But this method of birth control is dif- 
ficult. It also does not prevent such undesirable sex- 
related behaviour as the spraying of urine by tomcats to 
mark their territory, or the howling of queens during 
oestrus. 

A veterinarian can permanently prevent a cat from re- 
producing by neutering it—that is, by surgically remov- 
ing some of the cat's sex organs. Neutering also ends 
sex-related behaviour. The operation is called spaying 
when performed on a female cat, and castration when 
done on a male cat. Many veterinarians recommend that 
females be spayed before their first oestrus, and they 
will suggest the right age for a particular kitten. Male 
cats can be neutered any time from about 4-6 months of 


age. 
Cat associations and shows 


Cat lovers throughout the world have formed many 
associations to promote interest in cats. Areas with large 
cat fancier groups include Australia, Canada, Europe, 
Japan, New Zealand and the United States. These coun- 
tries recognize similar breeds and exchange outstand- 
ing cats. $ 

Cat associations register purebreds—that is, they rec- 
ord the ancestries of the animals—to ensure the preser- 
vation of the breeds. The associations also sponsor cat 
shows and establish standards for judging each breed. 
These standards cover such features as the shape of the 
cat's body and the head, the eye colour, and the coat 
type and colour. 3 

Breeders and pet owners display their finest cats at 
shows. Cats compete in groups based on such factors as 
age, sex, and breed. Show judges award points for 
healthiness, for temperament, and for how closely the 
animal meets breed standards. Cats that win enough 
points may become champions or grand champions, or 
in the case of neuters, premiers or grand premiers. 
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Charles Edwin Wilbour Fund, The Brooklyn Museum, New York City 


The ancient Egyptians worshipped cats and honoured them 
in works of art. This bronze statue of a standing cat was created 
more than 2,000 years ago by an unknown Egyptian sculptor. 


History 


‘Scientists believe that members of the cat family grad- 
ually developed from a small weasellike animal called 
Miacis, which lived more than 50 million years ago. Mia- 
cis was probably the ancestor of such mammals as 
bears, dogs, and raccoons. Members of the cat family 
first appeared about 40 million years ago. 

No one knows exactly how or where cats were first 
tamed, But many authorities believe the domestic cat is 
a direct descendant of an African wildcat that the Egyp- 
tians tamed—possibly as early as 3500 B.C. Domesticated 
wildcats killed mice, rats, and snakes and so prevented 
these pests from overrunning Egyptian farms and grain 
storehouses. The cats became pampered pets and were 
honoured in paintings and sculptures. 

By about 1500 B.C,, the Egyptians had begun to con- 
sider cats sacred, They worshipped a goddess of love 
and fertility called Bastet, or Bast, who was represented 
as having the head of a cat and the body of a woman. 
Egyptians were punished for harming cats, If a person 
killed a cat, the punishment was usually death. When a 
pet cat died, the Egyptians shaved off their eyebrows as 
a sign of mourning. They made dead cats into mummies, 
Archaeologists have found an ancient cat cemetery in 
Egypt containing more than 300,000 cat mummies. 

Greek and Phoenician traders probably took domestic 
cats to Europe and the Middle East in about 1000 B.C. 

The ancient Greeks and Romans valued cats for their 
ability to control rodents. In Rome, the cat was a symbol 
of liberty and was regarded as the guardian spirit of a 
household. 


Domestic cats spread from the Middle East through- 
out Asia. In the Far East, cats were used to protect tem- 
ple manuscripts from destruction by rats and mice. Cats | 
were also used to prevent rodents from attacking silk 
worm cocoons, from which silk is made. People ofthe 
Orient admired the beauty and mystery of the cat. The ~ : 
animal became a favourite subject of artists and writers 
in China and Japan. Mi 

In Europe during the Middle Ages, the cat was con | 
sidered a symbol of evil. Superstitious people associ: 
ated the cat with witchcraft and the Devil. For this rea- ` 
son, people killed hundreds of thousands of cats, 
Experts believe that the destruction of so many cats led 
to a huge increase in the rat population of Europe and 
contributed to the spread of the b/ack death, a formof — 
bubonic plague. This disease, which is transmitted to — 
people by rat fleas, killed about a fourth of the people 
who lived in Europe during the 1300's. o 

By the 1600s, Europeans had begun to realize once 
again the importance of cats in controlling rodents. Cats 
gradually regained popularity. Throughout the 16005, 
1700s, and 1800s, people took cats with them as they 
moved to other parts of the world. "i 

The first cat show was held in London in 1871. In 188 
the National Cat Club of Great Britain was formed. Inter 
est in breeding and owning cats increased greatly. 
Today, the cat's ever-growing popularity has producet i 
huge industry that provides services and products for 
cats and their owners. h. 

Scientific classification. Cats belong to the cat family, Fel 
dae. The domestic cat is Felis domesticus. na 

Related articles in World Book include: 


Animal (pictures: Cheetah Ocelot \ 
The cat and its rel- Jaguar Panther 
atives) Jaguarundi Pet į 

Bobcat Leopard Serval 

Brain (picture: Some Lion Snow leopard ; 
animal brains) Lynx Tiger 

Caracal Margay Wildcat 

Catmint Mountain lion 

Outline 
L The body of a cat 

A. Body size and structure C. Coat 
B. Head D. Senses 

Il. Breeds of cats 
A. Short-haired breeds C. Mongrels 
B. Long-haired breeds 

Ill. The life of a cat 
A. Reproduction 
B. Growth and development 
C Communication 

IV. Caring for a cat p 
A. Feeding C Training E. Birth co 
B. Grooming D. Veterinary care 


V. Cat associations and shows 
VI. History 


Questions 


How long do most healthy cats live? 

What is the only kind of cat without a tail? 

What produces eyeshine in a cat? dd 

Why did people kill many cats in Europe during the Mi 
Ages? F 

How are tabby coats patterned? 

How many teeth do adult cats have? 

How do cats clean themselves? 

What are some serious cat diseases? 

What are some of the ways in which cats communicate? 

What purpose do the whiskers of a cat serve? 


CAT scan. See Computerized tomography; Radiol- 
ogy; X rays. 

Catacombs are systems of underground passages or 
rooms once used as burial places. The most famous cat- 
acombs lie on the outskirts of Rome. The early Chris- 
tians cut them into the soft tufa rock in the 200s and 
300s, The catacombs formed a network of connecting 
corridors and rooms covering about 240 hectares. 
Graves were cut into the walls. Bricks or marble slabs 
were used to close some of the graves. When more 
space was needed, additional galleries (halls) were dug 
beneath the first. 

The Christians used the catacombs for funeral and 
memorial services. The fresco paintings on the walls are 
examples of early Christian art. Such scenes as Daniel in 
the Lions‘ Den and Moses Striking the Rock symbolize 
God's salvation of people and nations. The paintings also 
show orante (praying) figures of the dead resurrected in 
Paradise, with their arms raised in adoration. 

During times of persecution, Christians took refuge in 
the catacombs because Roman law held burial places 
sacred. But the catacombs lost their usefulness when 
Christianity became the established religion of the 
Roman Empire. Their existence was forgotten after 
about 400. When they were rediscovered in 1578, it was 
first thought that the catacombs were the ruins of an- 
cient cities. 

_ Catacombs have been found in other Italian cities and 
Sy Malta, Egypt, North Africa, and Palestine. The 
burt chapels of some monasteries and nunneries in 
urope are sometimes called catacombs. The catacombs 
of Paris are abandoned stone quarries that were first 
used for burials in 1787. 

ae ee Bible (picture: Scenes from Biblical stories); 
GEI tacombs; picture: The catacombs). 

iy eT is a condition in which a person temporar- 
ten e aad to move voluntarily. A person suffer- 
wile mata epsy is not paralysed, but simply lacks the 
Gab ve, The arms and legs of a cataleptic person 
e placed in unusual positions. The person will 


Me 
ling b f 
9 beans. It is a popular ornamental tree- 


catalpa has large, green leaves and long seed pods resem- 
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Roman catacombs contain frescoes of the lare 200s and early 
300s portraying Jesus, the apostles, and scenes from the Bible. 


maintain such positions for many minutes. Sometimes 
the facial muscles also become immobile. 

Catalepsy is often associated with severe cases of a 
mental illness called schizophrenia (see Schizophrenia). 
Individuals may also exhibit this condition under hypno- 
sis with appropriate suggestion from the hypnotist. Cat- 
alepsy is often confused with cataplexy, the temporary 
loss of muscle tone (see Cataplexy). 

See also Hypnotism. 

Catalogue. See Advertising (Direct mail). 

Catalpa, also called /ndian bean, is the name of a 
group of trees native to eastern Asia, North America, 
and the West Indies. There are about 10 species of catal- 
pas. The common catalpa has large, white flowers. Itis 
commonly planted as a shade tree, and also grown for 
its timber. 

A catalpa has large, heart-shaped leaves. Its trumpet- 
shaped flowers bloom in the early summer. The flowers 
occur in large clusters and may be white, purplish, or 
yellow. Catalpas also grow long, narrow seed pods that 
resemble pea pods. The pods, which may be up to 45 
centimetres long, fall a few at a time and can become a 
litter problem on lawns. 

Scientific classification. Catalpas belong to the bignonia 
family, Bignoniaceae. The common catalpa is Catalpa bignoni- 
oides. 

See also Tree 
[picture)). 
Catalysis is a process in which a substance increases 
the speed of a chemical reaction without being used up 
by the reaction. Any substance that accelerates a reac- 
tion in this way is called a catalyst. In industry, catalysts 
are used to speed up many chemical reactions that oth- 
erwise would take place too slowly to be practical. En- 
zymes also serve as catalysts in many complex chemical 
reactions that occur in all animals and plants (see En- 


zyme). 


(Familiar broadleaf and needleleaf trees 
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In most cases, there are several possible sequences 
of steps by which a reaction can take place. A catalyst 
participates in some or all of the steps of a particular se- 
quence. By doing so, the catalyst provides a chemical 
pathway along which the overall reaction can proceed 
far more rapidly than it otherwise could. 

Atypical example of catalysis is the effect of nitric 
oxide (NO) on the decomposition of ozone (O,) in the 
upper atmosphere of the earth. An oxygen atom (O) and 
an ozone molecule combine slowly by themselves and 
produce two oxygen molecules (O,). But in the presence 
of nitric oxide, a catalyst, a rapid two-step reaction takes 
place instead. First, a nitric oxide molecule combines 
with an oxygen atom, producing nitrogen dioxide (NO,). 
Then the nitrogen dioxide reacts with ozone and forms 
two molecules of oxygen and one molecule of nitric 
oxide. The second step of the reaction produces as 
much nitric oxide as is consumed by the first step. 

There are two types of catalysis, homogeneous and 
heterogeneous. In homogeneous catalysis, the catalyst 
and the reactants (reacting substances) are in the same 
physical state. For example, the catalytic decomposition 
of ozone is homogeneous because nitric oxide, oxygen, 
and ozone are all gases. On the other hand, heteroge- 
neous catalysis involves two physical states, such as a 
solid catalyst affecting gaseous reactants. 

Heterogeneous catalysts are generally used in indus- 
try because they can easily be separated from the prod- 
ucts of reactions and then reused, Such catalysts are 
widely used in refining petroleum (see Petroleum 
(Conversion). In the production of ammonia, iron cata- 
lyzes the reaction of nitrogen with hydrogen. In the 
manufacture of nitric acid, platinum speeds the oxida- 
tion of ammonia. 

Catalytic converter is a device that reduces the ex- 
haust pollutants produced by a motor engine. The en- 
gine’s combustion process gives off carbon monoxide 
and other harmful chemical compounds. A substance 
called a catalyst in the converter helps change these pol- 
utants into nonpollutants (see Catalysis). The catalyst in 
most converters is a mixture of the metals platinum, pal- 
ladium, and rhodium. 

The catalytic converter is installed in a car's exhaust 


Exhaust 
gases 


Catalyst 


A catalytic converter consists of a chamber that contains a 
catalyst, The catalyst in most converters is a blend of metals. Pol- 
lutants are chemically converted into nonpollutants when a car's 
exhaust gases flow through the catalyst. 


A catamaran is a fast, raftlike boat that has two hulls. It is used 
for sport and recreation. 


system. As the exhaust gases pass through the con- 
verter, the catalyst causes carbon monoxide and other 
pollutants to change to such harmless substances as 
oxygen, nitrogen, water, and carbon dioxide. . 

Cars with catalytic converters must use fuel that is 
free of lead and phosphorus. These substances coat thë 
catalyst's surface, making it ineffective. 

See also Petrol engine (Air pollution controls). 
Catamaran is a raftlike boat that has two hulls. Their 
light weight and twin, slim, shallow hulls allow catama : 
rans to slip through the water with little resistance. The 
design was developed from outrigger boats used by 
Polynesians and Malays for thousands of years. 

Catamarans can be powered by sail or by motor. 
Most of the boats are less than 12 metres long. Some ~ 
racing catamarans, designed for ocean races, are more 
than 20 metres long. They have sailing rigs that may 
drive them at speeds of up to 48 kilometres per hour 

See also Boating (picture); Outrigger. 

Cataplexy is a condition that involves a sudden, tem 
porary loss of muscle tone. It is often caused by extreme 
emotional states, especially laughter, anger, and excite 
ment. Cataplectic attacks vary in strength and duration” 
Mild attacks can consist of weakening of the knees ora 
drop of the jaw or head. Severe attacks can cause sU R 
den paralysis of almost all muscles of the body, causing 
the person to collapse. A cataplectic attack may last a 
a few seconds to 20 minutes. The person remains COM a 
scious but cannot move the affected muscles. Catap! f. 
is often accompanied by narcolepsy, an irresistible urg% 
to sleep (see Narcolepsy). é 

Cataplexy is not a form of epilepsy. It is sometimes 
confused with catalepsy, the temporary loss of voluni 
movement (see Catalepsy). 


[1 


Catapult was a war machine that shot such objects as 
spears or stones or hurled large weights against an 
enemy's defences. There were two main types of cata- 
pults: nontorsion and torsion. Nontorsion catapults op- 
erated like giant bows and arrows, with the shooting 
power coming from the release of stretched fibres. In 
torsion catapults, the release of a twisted rope caused a 
beam to spring forward, heaving heavy stones or 
weights. 

Greek engineers built effective nontorsion catapults 
early in the 300s B.C. Torsion catapults, which were 
more powerful, were developed around 350 B.C. By A.D. 
100, Roman soldiers made these catapults mobile by 
mounting them on carriages. 

Soldiers often used catapults in attacking and defend- 
ing walled cities. In the Middle Ages, castles with sur- 
rounding moats were the usual targets for catapults. 
Eventually, cans with gunpowder, dynamite, and poison 
gas were fired from them. In some cases, soldiers used 
young trees as catapults. They bent the trees back and 
loaded them with pockets containing material for bom- 
bardment. They then let the trees spring forward, releas- 
ing the loaded materials. 

In modern naval warfare, a catapult is used to launch 
aeroplanes from the decks of aircraft carriers. In this 
type of catapult, a steam-driven piston propels the plane 
down the deck until the plane reaches flying speed. 
eects the clouding of the lens of the eye. Its ef- 
on vision depends on the extent of the cloudiness. 
al spots in the lens may cause little or no vision loss. 
Ponever; the spots can spread and make all or part of 
T lens opaque (nontransparent), resulting in blindness. 

e condition may affect either one eye or both eyes. 
Fina lens is clear. It lies behind the pupil and iris 
rib ewe helps the eye focus. Light enters the eye 
the gh the cornea, the transparent tissue that covers 

eyeball. The cornea bends light rays toward each 


Cata 
the Mate were used by warriors in ancient times and during 
le Ages to attack walled cities and castles. The catapult 


Worked [i s 
and ee like a giant slingshot to hurl heavy stones over the walls 
nto the city or castle. 
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other. The lens bends them further and causes them to 
form an image on the retina, the light-sensitive tissue 
lining the back of the eyeball. The lens focuses light rays 
by changing shape. It becomes rounder and thicker to 
focus light that comes from nearby objects. The lens flat- 
tens to focus light from distant objects. 

Cataracts usually are associated with aging. As a per- 
son grows older, the lens becomes less flexible and 
loses some of its ability to focus light onto the retina. As 
the lens becomes harder, it tends to become less 
transparent—that is, to develop cataracts. Cataracts can 
eventually become milky white and fill the lens. The pa- 
tient is then considered blind. 

Cataracts may also result from certain diseases. For 
example, cataracts frequently occur in people who have 
diabetes. Eye inflammation or injuries may cause cata- 
racts. Some babies are born with cataracts. Certain 
drugs and some forms of radiation can also cause cata- 
racts. 

Doctors do not know how to prevent or cure most 
types of cataracts, but surgery can improve vision for 
most cataract patients. In many cases, surgeons remove 
the cataracts and replace the lens with a plastic intraocu- 
Jar lens. This lens then focuses the light onto the retina. 
Most people who have cataract surgery can see well 
enough to carry on their normal activities using eye- 
glasses for near or distant vision. 

See also Blindness; Eye; Contact lens. 

Cataract. See Waterfall. 

Catbird is a North American songbird related to mock- 
ingbirds and thrashers. The best-known species is the 
grey catbird. \t is about 25 centimetres long and slate- 
grey in colour. The top of its head is black, and it has a 
brick-red patch beneath the base of its long tail feathers. 
The grey catbird breeds in the eastern, central, and 
southern United States and southern Canada. The grey 
catbird winters along the Atlantic coast and in the Gulf 
States, West Indies, Mexico, and Central America. 

The grey catbird hides its loosely made nest of twigs 
and rootlets in tangled thickets and thick brush. It lays 
three to five bluish-green eggs. It sometimes eats straw- 
berries, raspberries, and cherries, but it also eats harm- 
ful insects. The grey catbird can imitate the songs of 
other birds and gets its name from its call, which 
sounds like a cat's mew. It often sings at night, and is 
one of the first birds to sing at dawn. 

Another species of catbird, the black catbird, has 
black feathers with some purple and blue-green. It lives 
in Central America throughout the year. 

Scientific classification. Catbirds belong to the mocking- 
bird and thrasher family, Mimidae. The grey catbird is Dume- 
tella carolinensis. The black catbird is Melanoptila glabrirostris. 
See also Bird (pictures: Birds of brushy areas; Birds’ 


eggs); Mockingbird. 


Catchpole, (1762-1819), acted as a nurse, 


overseer, and midwife (a person who delivers babies) in 
the early years of Australian settlement at Sydney. She 
arrived in Sydney as a convict in 1801 and was assigned 
as a servant to John Palmer, a government official. In 
Richmond Hill to nurse a farmer's 


1803, she was sent to 
wife, who was having a baby. She became a respected 


midwife in the district. 
In 1814, Catchpole received a 
mained in the Richmond Hill district, 


full pardon. She re- 
where she ran a 
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shop and continued to 
serve as a midwife. She 
died on May 13, 1819. 

Margaret Catchpole was 
born at Nacton, in Suffolk, 
England. She was a servant. 
In 1797, she was arrested 
for stealing a horse and 
was sentenced to death. 
Popular legend has it that 
she stole the horse to ride 
to see her lover after hear- 
ing of his arrest. Her sen- 
tence was commuted to 
seven years transportation. 
She escaped from jail, was recaptured, and again sen- 
tenced to death. Once more the sentence was com- 
muted, this time to transportation for life. 

Catechism is a summary of basic Christian doctrine 
used for religious instruction, A catechism is typically 
presented as a series of questions and answers. The 
type of written catechisms common today first came 
into widespread use in the 1500s, though similar teach- 
ing manuals had been used earlier. 

There are several major catechisms. The Large and 
Small Catechisms (1529) of Martin Luther are used in Lu- 
theran churches. The Geneva Catechism (1542), the sec- 
ond catechism written by John Calvin, and the Heidel- 
berg Catechism (1563) are used in Reformed churches, 
The influential Tridentine Catechism was issued by the 
Roman Catholic Church in 1566, Today, the Roman Cath- 
olic Church uses a variety of catechisms. The Shorter 
and the Larger Westminster Catechisms (1647) are used 
in Presbyterian churches. Catechisms found in Books of 
Common Prayer are used in churches of the Anglican 
Communion. Today, most catechism instruction at- 
tempts to help individuals gain deeper insight into their 
Christian beliefs rather than simply memorize questions 
and answers about their religion. 


Margaret Catchpole 


Catechism is a method of instruction that helps a child to un- 
derstand Christian doctrines in the Bible. 


Catechu is a brown, sticky substance obtained chiel ly 
from the wood of tropical trees called acacias. Cutch is 
another name for catechu. This material is used in dye- 
ing and tanning, and in medicines. The heartwood of the 
acacia is cut into pieces and boiled in water until a sub- 
stance like tar or resin is produced. When catechu is 
partly hardened, it is formed into rough blocks or balls 
and wrapped in large leaves. It is marketed in this form, 
Catechu makes rich brown dyes used in colouring 
leather. It is also used to dye and print cotton cloth such 
as calico. See also Acacia. 
Caterpillar is a wormlike creature that is the second, 
or /arval, stage in the life history of butterflies and 
moths. When a butterfly egg hatches, a tiny caterpillar 
crawls out and begins to eat. The caterpillar grows, but 
its skin, unlike that of most other animals, does not grow 
with it. Soon the skin becomes too tight, and the cater- 
pillar prepares to throw it off. A split appears on the 
upper part, near the head end, and the caterpillar wrig- 
gles out. It appears in a new soft skin formed under the 
old one. In a few days this, too, is outgrown, and the 
process is repeated a number of times, In the temperate 
regions, most species remain in the caterpillar stage 
from two to four weeks. In very cold climates, some spe 
cies take from two to three years to pass from the egg to 


the butterfly stage. 
Appearance. A caterpil- ae 
| 
| 


lar has 13 rings or seg- 
ments, not including the 
head. To each of the first 
three segments is attached 
a pair of five-jointed legs. 
These develop later into 
the legs of the adult insect. 
There are four or five pairs 
of fleshy prolegs on the ab- 
domen. These are nottrue —————— 
legs, and they are absent in 
the adult. Occasionally, as 
in the so-called measuring 
worms, there are two pairs of prolegs on the abdomen, 
and the larva moves by drawing these hind legs up t0 
the front three pairs. 

The head has six simple eyes on each side. The cater 
pillar guides itself by a pair of short, jointed feelers. Its 
strong, biting jaws differ from the sucking mouth parts 
of the butterfly. The body may be naked or covered with 
hairs, bristles, or spines. 

Some caterpillars have glands that secrete an un- 
pleasant fluid. Others have a sickening taste which saves 
them from being eaten by birds and other animals. A 
few species are covered with sharp spines that inject 
stinging fluids if they break off in a person's skin. False 
eyespots help frighten away attackers of some caterpil- 
lars, while long, whiplike appendages on the backs of 
other larvae are lashed about as a means of defence: 
But, in spite of these devices, very few caterpillars that 
are hatched ever reach the adult stage. Larger animals 
eat them, and tiny, parasitic wasp and fly larvae fee 
within their bodies and kill them. 

Habits. Caterpillars are heavy eaters, A butterfly 0° 
moth does all its growing during the caterpillar stag® 
The larva stores up the nutrients that are later used t0 
transform it into the adult insect. The adult grows n° 


Caterpillar 


more after it has grown functional wings. A few larvae, 
such as the silkworms, are valuable, but most are not. 
Sometimes, when caterpillars are numerous, fields are 
made bare of vegetation, and trees are stripped of their 
leaves. The cabbage worm, the gypsy moth caterpillar, 
the cotton worm, the army worm, and cutworms are es- 
pecially troublesome. 

Related articles in World Book include: 


Butterfly Larva Silk (Rearing silk- 
Cankerworm Measuring worm worms) 
Chrysalis Moth Spruce budworm 
Cutworm Rotenone Tent caterpillar 
Jumping bean 


Catfish is the name of a large group of fish that have 
two to four pairs of whiskers. These whiskers, called 
barbels, resemble the whiskers of a cat. Catfish also dif- 
fer from most other fish in that they do not have scales. 
Several species of catfish have sharp spines on their 
backs and near their gills. These spines give off a poison 
when they enter the body of another animal and can 
cause serious harm, They are probably used mainly as a 
defence against enemies. Several tropical families of cat- 
fish are known as armoured catfish, because their bod- 
ies are covered with armour like plates. 

There are more than 2,000 species of catfish. Most 
live in fresh water and some inhabit the oceans. Most 
freshwater species live in lakes, ponds, or slow-moving 
parts of streams. But the channel catfish and a few other 
species live in swift-flowing waters. Catfish feed on a va- 
riety of aquatic organisms, including frogs and insects. 
larger catfish may also eat other fish. 

Catfish vary in size. The largest species, the European 


Glass catfish 


Blue catfish 


Armoured catfish 


Catfi 
dass ental have two to four pairs of whiskers. The small 
sh found j is popular in home aquariums. The blue catfish is a 
is protect, Hy the Mississippi Valley, U.S.A. The armoured catfish 
ed from enemies by overlapping bony plates. 
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catfish, may grow to more than 3 metres long and may 
weigh as much as 180 kilograms. In contrast, the tiny 
glass catfish grows to only 10 centimetres long, and 
many people keep them in aquariums. 

Some kinds of catfish have unusual features or habits, 
The upside-down catfish swims upside down, The e/ec- 
tric catfish can send out a strong electric shock, The ee/- 
cat is long and slim and resembles an eel. The candiru 
swims into the gills of larger fish, rips the gills with its 
sharp spines, and drinks the victim's blood. Among 
some species of ocean catfish, the male carries the eggs 
in his mouth and does not eat until they hatch, 

The walking catfish of tropical Asia can move over- 
land from one body of water to another. It pushes itself 
along the ground with its tail, using its strong front fins 
to lift the front of its body. This catfish has gills, but it 
also has additional air-breathing organs. Walking catfish 
often come out on shore at night to feed. 

Catfish—mainly channel catfish—are raised commer- 
cially on fish farms in parts of the United States for use 
as food. 

Scientific classification, Catfish include many families and 
genera. The European catfish is in the family Siluridae, It is 
Silurus glanis. Most catfish of North America belong to the bull- 
head catfish family, Ictaluridae. The channel catfish is /etalurus 
punctatus. The walking catfish is Clarius batrachus. 


See also Bullhead. 

is a tough cord made from the intestines of cer- 
tain animals and used mainly for the strings of musical 
instruments and for sewing up wounds. Most catgut is 
made from the intestines of pigs or sheep. The intestine 
casings are split into strands that are cleaned, cured, 
and spun into string. The string is dried and polished. 
Catgut is also used on looms, in the controls of artificial 
limbs, and in the mechanisms of clocks and typewriters. 
Catgut was once used to string tennis and badminton 
rackets but has been largely replaced by nylon and 
other synthetic materials. Despite its name, catgut prob- 
ably was never made from cat intestines. The cat portion 
of the word catgut may come from the word kit, an old 


term for a small violin. 
Cathari. See Albigenses. 
Catharine. See Catherine. 
Catharsis is a term psychiatrists and psychoanalysts 
use to describe the way in which psychotherapy helps a 
person release pent-up emotions. The ancient Greek 
philosopher Aristotle used the word, which means 
purging or cleaning out, to describe the emotional ef- 
fect of tragedy on a spectator. In psychotherapy, the 
therapist brings about catharsis by encouraging the pa- 
tient to recall memories of painful or traumatic (shock- 
ing) events. The therapist helps the patient to become 
aware of unconscious wishes and fears and thus to ac- 
cept or release the emotions associated with them. 

See also Aristotle (Literary criticism). 
Cathay is the name Europeans once gave to China, es- 
pecially the part north of the Yangtze River. From the 
early A.D. 700s to the early 1100s, a pre-Mongol people 
called Khitan controlled parts of China. The term Cathay 
came into the English language when it was used in a 
report by William of Rubruck in 1253. Marco Polo also 
called the country Khitai, or Cathay, in his account of his 
travels to the land of Kublai Khan. 

See also Kublai Khan; Polo, Marco. 
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Cathedral 


Cathedral is the church of a bishop of the Christian re- 
ligion. It is also the administrative headquarters of a dio- 
cese, a church district headed by a bishop. The bishop's 
throne, a symbol of the office, is in the cathedral. The 
word cathedral comes from the Greek word kathedra, 
meaning seat. Only the Anglican, Eastern Orthodox, 
Roman Catholic churches, and some Lutheran groups 
use the title cathedral. 

A cathedral is more than a lofty, grand, awe-inspiring 
building used for Special services and ceremonies, It is 
also a working institution and holds services just like 
any other church. It is often called the mother church of 
the diocese. Some cathedrals have choir schools at- 
tached to them. Others have libraries containing rare 
and valuable old books, 


Organization of a cathedral 


Hierarchy, Cathedral organization developed early in 
the history of Christianity into a three-level division 
among the officers of the church, It consisted of bish- 
ops, presbyters (priests), and deacons, The Council of 
Nicaea (A.D. 325) confirmed this arrangement and de- 
fined a further hierarchy (ranking) among the bishops, 

The bishops heading three Principal sees (cathedral 
cities\-Rome, Antioch, and Alexandria— became the su- 
preme heads of this hierarchy. Later the cathedral cities 
Jerusalem and Constantinople shared their status, The 
bishops of these Principal sees were called patriarchs, 
The Council of Nicaea also recognized a second tier of 
bishops below the patriarchs. They were known as arch- 
bishops but were also granted the title metropolitan be- 
cause their cathedral lay in a Roman civil metropolis, the 


The Cathedral of Santiago 
de Compostela in Spain was 
unequalled in size and mag- 

nificence when it was built in 
the early 1100's, 


L Allan Cash Photolibrary 


major city of a Roman province. The third tier in the hi- 
erarchy, the bishops, each held a see in a smaller city 
and were answerable to the local metropolitan. 

This long-established hierarchy of bishops is re- 
flected today in a similar hierarchy of cathedrals. In Italy, 
for example, the cathedral of Rome is senior to that of 
Milan (the seat of an archbishop). Milan is senior to all 
Other cathedrals within its province. y 

The bishop has wide powers. His principal responsi- 
bility is the care of the diocese as a whole. He retains the 
power to ordain priests and carry out confirmations and 
has the right to visit all parishes within his diocese. But 
his role is largely administrative. A group of priests or 
Other clergy called the cathedral chapter runs the cathe: 
dral church and its surrounding buildings. 

The chapter is headed by a church official called a 
dean. In some cathedrals founded in the 1800's or 19005 
the dean is known as a provost. The chapter meets o 
larly in a special room or annexe of the cathedral calle 
the chapter house. The dean and chapter usually live in 
an area of private property next to the cathedral. In the 
United Kingdom, this area is called the cathedral pene 

The main duty of the chapter is to organize the cat! se 
dral /iturgy (daily services), In the Middle Ages, some a 
thedrals held a dozen services a day. Today, it is unusu 
to find any cathedral hosting more than four services à 
day, except on feast days. The chapter also sees to the 
day-to-day tasks of maintaining the cathedral. fof 

The cathedral chapter receives revenue on behalf o! 
the cathedral. Revenue may come from property gie 
by the cathedral or from hiring out the building form 
sical performances, Revenue also comes from tourism 

Cathedral finances. An important part of the wor 
a cathedral chapter is to raise money to maintain the P 
fabric (structure) of a cathedral, including its stonewo™ 


woodwork, stained glass, and roof. The chapter usually 
sets aside a portion of its revenues each year for this 
purpose, Lay associations, also called the cathedral laity, 
contribute to the upkeep of the building. j 
In early Christian times, the money to build a new ca- 
thedral may have come from the diocese or from a 
wealthy individua! donor. In the Middle Ages, the 
bishop and members of the local aristocracy and royalty 
usually contributed funds or materials. Funds were also 
raised through general appeals. In France, the chapter 
of Chartres Cathedral raised a large sum when it author- 
ized its sacred relics to be taken on tour to Germany, 
Hungary, England, and the Netherlands. In Italy and Ger- 
many, from the 1200's onward, city councils paid for 
new cathedrals. Today, a diocese finances new cathedral 
building from money raised by the parishes within the 
diocese and funds administered by the branch of the 
Christian church concerned. 


The plan of a cathedral 


Early Christian architecture flourished from th 

e 300s 
4 the 500s, Cathedral design developed from the early 
hristian basilica, an oblong hall with the interior di- 
vided into a nave and aisles by rows of columns. (See 
p ectura [Early Christian architecture: picture), 
h etween about 950 and 1020, French designers added 
ema, with its chapels, and the transepts. The 
we ground plan became fully developed by the 
The Latin cross ground plan. Most cathedrals are 
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High, pointed arches and an airy, spacious design, seen here 


built in the shape of a Latin cross. A long central aisle, 
in Auxerre Cathedral, France, are a feature of the Gothic style. 


Ci ; 
alled the nave, and two side aisles extend from the en- 


Famous cathedrals 


Description 
Built without transepts; famous for two-storey flying buttresses. 
Built over earliest cathedral in England (founded 597); modern cathedral built be- 


Built on site of earlier cathedral destroyed by fire; famous for its stained glass, 
Choir finished 1322; nave abandoned 1560 and designs lost; designs found again 


A truly modern-style building designed by Sir Basil Spence to replace one de- 


Although begun in the 1300s, the cathedral was not completed until 1858. 
The most famous cathedral in Paris, altered and extended in the 1200's and 1300s, 


The cathedral church, bell tower, and baptistry are all separate buildings; bell 


Cathedral 
Bi Begun Country 
urges about 1192 France 
Canterbury 1000's England 
ch tween the late 1000's and 1509. 
i 1194 France 
mate. 1248 Germany 
Cov, and west front finished 1880. 
May 1951 England 
Mil stroyed by World War II bombing in 1941. 
cs 1387 Italy 
re-D; 
Paris amede 1163 France 
Pisa 
1063 Italy 
Reim tower is the Leaning Tower of Pisa. 
4 1210 France 


St. 


John the Divi 
lew Yor e Divine, 1892 


St Paul's, london 1675 


United States 


Important Gothic cathedral; until 1774, French monarchs were crowned at Reims. 


Mixture of Romanesque and Gothic styles; scenes from Christ's life and the Book of 
Revelation on west door; stained-glass windows illustrate U.S. history. 


Cathedral designed by Sir Christopher Wren to replace medieval cathedral lost in 
Cathedral built on River Avon; its 123-metre spire (1315-1328) is the tallest in Eng- 


Cathedral built over what was believed to be tomb of apostle St. James; Roman- 
esque building with west facade of 1 700's; huge transepts; pilgrimage site. 
pleted in 1568. 


England 

Salish great fire (1666); famous for its great dome. 

H 1220 England 

land. 

Santia 

go de ` 

Mpostela 1073 Spain 
Seville 
1402 Spain The largest cathedral in Europe; built over a mosque and com| 
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Chapels 


A cathedral is shaped like a cross. The entrance faces west. At 
the east end, chapels and an aisle called an ambulatory are out- 
side a semicircular area known as the apse. 


trance, which is at the bottom of the cross. The two arms 
of the cross, called the transept, meet the nave at the 
crossing. The north and south porches give entrance to 
the transepts from outside. Worshippers assemble in 
the nave and transept to take part in the service. 

Beyond the crossing is the sanctuary or chancel, con- 
taining the high altar and the bishop’s throne. In front of 
the altar is the choir, where the cathedral choristers par- 
ticipate in services. At the east end of the cathedral is 
the apse, a semicircular area extending behind the altar. 
A walkway called the ambulatory passes around behind 
the altar and opens into several side chapels. : 

Variations. Beginning in the 1000s, cathedrals devel- 
oped distinctive regional styles based on the Latin cross 
ground plan. For example, it was customary to place the 
choir in front of the altar in England, France, and the 
countries of Scandinavia. In Germany and central Eu- 
rope, however, the choir was often at the west end of 
the building. In Spain and Portugal, it was located in the 
nave or in a raised loft at the west end. A few Italian ca- 
thedrals have the choir in the apse behind the altar. In 
Germany, many Romanesque cathedrals were built with 
apses to both east and west. In England, cathedrals were 
often built with large square-ended choirs or with sec- 

ond transepts. In southern Germany and central Europe, 
many cathedrals have no transepts. In Italy, ambulatories 
are rare. 

Eastern Orthodox cathedrals have a centralized 
ground plan. The now destroyed Golden Octagon at An- 
tioch (now Antakya), Turkey, has an aisle running around 
all eight sides of a central space. It was built by the 
Roman emperor Constantine to act as the cathedral. Jus- 


tinian’s great domed cathedral, Hagia Sophia, was built 
at Constantinople (now Istanbul), in Turkey between 532 
and 537. It is the finest achievement of Byzantiné archi- 
tecture. For a description of Eastern Orthodox cathe- 
drals, see Architecture (Byzantine architecture); Byzan- 
tine art; Hagia Sophia. 

The bishop’s throne. The bishop's throne is the sym- 
bol of the authority of a cathedral. A cathedral would 
lose its status if the throne were removed. The church 
that received the throne would become a cathedral. 

In most western European cathedrals, the throne 
stands to one side of the altar on a raised platform at the 
top of three steps and has a canopy draped over it. How- 
ever, in the early church, the bishop celebrated services 
facing his congregation. His throne was therefore situ- 
ated to the rear of the high altar, a position it still occu- 
pies in the cathedrals of Norwich (England), Gerona 
(Spain), and Parenzo and Canosa (Italy). From about 1000, 
the bishop officiated in front of the altar, and his throne 
was moved to the south side of the sanctuary. This may 
be seen at Exeter (England), Barcelona (Spain), and St. 
Bertrand-de-Comminges (France). 

The few thrones that survive from before 1000 have 
been cut from a single block of stone and are relatively 
plain. The throne at Canosa, dating from the 1000's, is 
more elaborate. It has a base carved to represent sup- 
porting elephants and the sides and back are embel- 
lished with leaves and geometric shapes. It is made 
from several pieces of stone. Between 1100 and 1600, 
many thrones were made of richly carved wood. 


Historical importance of cathedrals 


The siting of a cathedral reveals much about the pres 
ent or past importance of a town or city. From early ; 
Christian times, a cathedral raised the stature of the city 
in which it stood. Similarly, a cathedral gained added 
prestige if it stood in an important centre, such as a pro 
vincial capital. In France, during the 1000's, the main a 
thedrals were located in prominent Roman centres suc 
as Aix-en-Provence, Bourges, Bordeaux, Narbonne, 
Reims, Rouen, Sens, Tours, and Vienne. Over the years, 
some cities declined and new ones replaced them. 
Today, therefore, we find cathedrals in centres that are 
now reduced to tiny villages. Examples of this are at St. 
Bertrand-de-Comminges in France and St. David's, in ; 
South Wales, Until 1962, Brussels was served by a cathe 
dral in the adjacent market town of Mechelen. _ 

By moving the bishop's throne, church authorities 
create new dioceses and abolish others to reflect i) 
changes in population or recognize the political sign! 
cance of rapidly growing cities. 

In medieval times, cathedrals were a focus for more 
than just the religious life of a city. Many medieval ca- 
thedrals had schools attached, and all provided public 
spaces in their naves where meetings were held, gossiP 
exchanged, and business conducted. On major e 
days, traders held markets alongside a cathedral an 
money and gifts were distributed to the poor from 4 3 
room near one of the cathedral entrances. Most cathe f 
dral chapters were substantial landowners and con a 
ducted business from within the chapter buildings. a 
diocese also had the right to a tithe (traditionally @ Be 
tenth share of a farmer's produce) and would often $ 
this in a huge barn close to the cathedral. 


can 


Cathedrals have long been the embodiment of civic 
pride. They may act as town emblems, and their size and 
shape has often resulted from an urge to surpass the ef- 
forts of aneighbouring and rival city. For example, the 
Italian cathedrals of Florence and Siena were built in 
competition with each other. Huge sums of money have 
been poured into the construction and embellishment 
of cathedrals, Competition has not only pioneered archi- 
tectural trends but has also developed centres of excel- 
lence for sculpture, glazing, and carpentry. Most cathe- 
dral architects believed that awe-inspiring grandeur 
encouraged greater religious faith and that beauty and 
worship are linked. 


Architectural history 


The architectural history of Anglican and Roman Cath- 
lic cathedrals can be divided into five major periods: 
Early Christian, Carolingian, Romanesque, Gothic, and 
Renaissance. Most Western cathedrals built since 1500 
are in the style of an earlier period, usually Renaissance 
or Gothic, For a description of Eastern Orthodox cathe- 
drals, see Byzantine art. 
Early Christian. Few early Christian cathedrals built 
before the 700's survive. Those that do have been heavily 
rebuilt or restored, Some early cathedrals were adapta- 
tions of existing buildings. The cathedral of Split (Cro- 
atia) was formerly an imperial mausoleum (monumental 
tomb). The cathedral at Syracuse, Italy, was once a clas- 
sical temple of Athena. Even where a cathedral was spe- 
cially constructed on a new site, its columns were often 
reused from earlier buildings. Most Early Christian ca- 
thedrals were basilicas, with a columnar arcade, eastern 
apse, and wooden roof. 

Carolingian. The Frankish king Charlemagne gave 
his name to the Carolingian period, which was a time of 
religious and cultural revival in the late 700s and 800s 
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John McNeill 


The stained glass windows of Chartres Cathedral in France, 
above, were designed to instil a sense of awe in worshippers. 


(see Charlemagne). Only a few Carolingian cathedrals 
survive. Much of what is known of Carolingian architec- 
ture comes from archaeological excavation. Most Caro- 
lingian cathedrals adapted the design of the early Chris- 
tian basilica. However, Charlemagne’s palace chapel at 
Aachen, Germany, was influenced by Byzantine architec- 
ture and has a centralized ground plan. It has an eight- 
sided interior and sixteen-sided exterior and has a spa- 
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San Miguel Cathedral in 
Terrasa, Spain, was founded 
in about A.D. 450, but was 
largely rebuilt in the 800s. 
Early marble columns still 
stand in the baptistry. 
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J- Allan Cash Photolibrary 
St. Paul's Cathedral, in London, was rebuilt after the Great Fire 
of 1666, to a design by Sir Christopher Wren. 


cious gallery above the aisle. 

Romanesque. A great revival of church building 
began in Europe about 950 and increased through the 
1000's and 1100's. These buildings represented the first 
attempts to build on a colossal scale since the death of 
Emperor Justinian in 565. 

The typical Romanesque church had thick walls, col- 
umns built close together, and heavy curved arches. Its 
ground plan was a cross. There were many regional 
variations of style. In Germany, the cathedrals of Trier, 
Mainz, and Worms were built with apses to both east 
and west. In Speyer Cathedral, the wall surfaces are un- 
adorned. Italian cathedral builders revived early Chris- 
tian designs but built on a grander scale, as at Pisa, 
Tranto, and Torcello. The French developed ambulato- 
ries with radiating chapels and built full transepts. They 
also introduced the division of the church into bays by 
the use of vertical half-columns called pilasters. This trait 
was exported to Spain and England. It is best seen at 
Autun, France, and Santiago de Compostela in Spain. 
The style was also used at Worcester, Ely, and Norwich, 
but these English cathedrals later underwent rebuilding 
in the Gothic style. 

Gothic. The Gothic period lasted from the late 1100's 
to the 1500's. Most Romanesque cathedrals had been 
built to replace Early Christian or Carolingian predeces- 
sors, Many Gothic cathedrals resulted from additions to 
a Romanesque church. The desire to enrich an earlier 
church was a strong motivation behind Gothic cathedral 
building. Many Romanesque churches were demol- 
ished to make way for a cathedral in the new style. As a 
result, the majority of cathedrals in Europe are Gothic. 

The main difference between Romanesque and Gothic 
styles is the way in which space is conceived. Space in 


Romanesque buildings is achieved by adding bays, unit 
by unit, to create a total space. A Gothic building is con- 
ceived as a total space divided into units. 

Gothic architecture originated in northern France in 
the choir of 1140-1144 at the abbey of St. Denis, near 
Paris. The style spread to the cathedrals of northeastern 
France, at Laon and Noyon, and beyond. It was used in 
the choir of Canterbury Cathedral (1174-1184), England, 
and in the Swiss cathedrals of Lausanne and Geneva be- 
fore 1200. 

In about 1175, French cathedral builders developed 
the flying buttress, a brick or stone arched support built 
against the outside walls. Because it allowed the major 
supports for the vault to be taken outside the building, 
architects were able to construct thin-walled churches 
with fully vaulted roofs. For the first time, builders were 
able to substitute beautifully coloured stained glass win- 
dows for large areas of wall. Notre Dame Cathedral in 
Paris (1163-1250) was one of the first buildings to have 
flying buttresses. The exciting combination of Gothic 
features—pointed arches, ribbed vaults, stained glass, 
lateral spaciousness, and an interior patterned witha 
grid of fine lines—was adopted throughout Europe. 

The use of the flying buttress also allowed architects 
to build very high. A succession of tall, fully-glazed ca- 
thedrals was built between 1190 and 1260, including 
Bourges (37 metres), Chartres (35 metres), Reims (36.5 

metres), Amiens (42.4 metres), Beauvais (48 metres), and 
Cologne (43.5 metres). The collapse of the vaults at Beau- 
vais in 1284 ended this line of architectural exploration. 
Thereafter, masons of the High Gothic period enriched 
their architecture by other means. In France, this often 
took the form of increasingly elaborate window and wall 
tracery, and ornamental stone or wooden pattern work 
(see Tracery). Fine examples of tracery are the rose win- 
dows at the cathedral of Clermont-Ferrand (about 1280, 
and the south transept front at Senlis Cathedral. 
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cathedral of Old St. Paul's in Wellington, New Zealand, 
was built entirely of local timber. 
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In England, most early Gothic cathedrals made exten- 
sive use of Purbeck marble, as at Rochester (choir 
begun about 1200) and Salisbury (begun 1220). Unlike 
their French counterparts, English architects stressed 
surface ornament in preference to stained glass. This is 
best seen at Lincoln Cathedral, built between 1192 and 
about 1270. Here, the vaults are richly patterned and the 
carving is elaborate, but the windows are small and sim- 
ple. English late Gothic architecture, such as the east 
face of Wells (1323-1338) and the nave of Canterbury 
11379-1405), favours complex mouldings around the 
arches, ornamental niches and canopies, and the exten- 
sion of tracery across walls and windows. 

In Spain, Gothic cathedral building was initially heav- 
ilyinfluenced by developments in France. So, although 
the cathedrals of Avila (begun about 1160), Burgos 
begun 1224), and Toledo (begun 1227) have an exuber- 
ant Spanish layer of ornament to their upper walls, the 
great influence of the earlier French experiments is ob- 
vious. Indeed, Léon Cathedral (begun about 1254) ap- 
pears to be a northern French building on Spanish soil. 
ater Gothic cathedrals in Spain are very different. The 
work of architects Jaime Fabre (east end of Barcelona 
Cathedral, 1298-1329), Juan Gil de Hontañon (Salamanca 
Cathedral, 1512-1538, and Segovia Cathedral, 1522-1558), 
and Alonso Martinez (Seville Cathedral, 1402-1568), 
tanks amongst the most distinctive in Europe. 

In Germany, early Gothic architecture, such as in the 
choir of Magdeburg Cathedral (begun 1209), also re- 
flects French influence. Cologne Cathedral (begun 1248) 
İsa Parisian design which combines the ground plan of 
Amiens Cathedral with the fragile tracery and gables of 
St. Denis and the Sainte Chapelle, Paris. German late 
Gothic architecture is, by contrast, astonishingly inven- 
tive. It favours tall aisles, fancy vaulting patterns, anda 
Very fluid approach to the handling of space. The style 
Was exported throughout central Europe and is seen in 
cathedrals such as Prague (1344-1399) and Vienna (about 
1304-1500), 

Renaissance. The Renaissance favoured an architec- 
ture based on classical antiquity. Most of its monuments 
are secular palaces and civic buildings. Relatively few 
cathedrals were built in the Renaissance style. In Italy, 
the cathedral of Pienza, built by the architect Bernardo 
Rossellino between 1458 and 1462, shows typical Ren- 
alssance respect for order and decorum. Most Renais- 
te cathedrals are to be found in Spain, particularly in 
pts There, classical Greek forms, including en- 
all ae Corinthian capitals, and fluted columns, were 
tial P ied to cathedrals whose ground plans are essen- 
es Gothic. The cathedrals of Malaga (1549-1580), 
a bees 1854), and Cadiz (designed 1722) are good ex- 
4 e “a In England, the one great Renaissance cathedral 
| ee London. It was designed and built by Sir 
Esr Opher Wren between 1675 and 1709. (See Archi- 

re: picture). 
om developments. Cathedrals were estab- 
aa in India, Africa, the Pacific, and the Americas as 
00s Th colonized these regions, beginning in the 
Mies, e earliest of these cathedrals followed the 
i preferred by the sponsors. Examples include the 
poe cathedral at Goa, India, and the Spanish 
ore cathedral in Mexico City, both built in the 
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Later cathedrals were more eclectic. The cathedral of 
Old St. Paul's in Wellington, New Zealand, was built en- 
tirely from local timber. The Roman Catholic cathedral at 
Geraldton, Western Australia, built in 1916 adopted an 
Italo-Byzantine style. 

Modern cathedrals. Most cathedrals dating from 
the 1800's and 1900's were built in a neo-Gothic style. Ex- 
amples include Truro, England, built in 1880, and the 
more recent St. John the Divine in New York. St. John the 
Divine blends a Romanesque choir (1887-1911) with a 
Gothic nave and west front (1911-1941). London's West- 
minster Cathedral, built between 1895 and 1903, is con- 
structed of brick and stone in the Byzantine style. Cathe- 
drals in a genuinely modern style are rare. Fine British 
examples of a break with tradition are the Anglican ca- 
thedral at Coventry, and the Roman Catholic cathedral at 
Liverpool. Coventry Cathedral was designed by Sir Basil 
Spence and built between 1951 and 1961. Liverpool Ca- 
thedral designed by Sir Frederick Gibberd was built be- 
tween 1960 and 1967. 

Related articles in World Book. Many of the cities and 
countries mentioned above have articles with pictures of fa- 
mous cathedrals. See also the following articles: 


Amiens Lateran 

Architecture (pictures) Middle Ages (The Christian 
Baroque church) 

Campanile Milan Cathedral 

Chartres Notre Dame, Cathedral of 
Church Romanesque architecture 
Coventry Spire 

Gothic art Stained glass 

Hagia Sophia Wren, Sir Christopher 


‘Basil Spence & Partners, Architects 
jor in Coventry, England conveys a 


A modern cathedral interi 
feeling of soaring height. The cat! 
replacing a 600-year old church that 


hedral was completed in 1962, 
was destroyed in 1940. 
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Cather, Willa (1873-1947), was one of America’s finest 
novelists. Her reputation rests on her novels about Ne- 
braska and the American Southwest. In them, she ex- 
pressed a deep love of the land and a strong distaste for 
the materialism and conformism she saw in modern life. 
She showed a genuine devotion to traditional values— 
the importance of family, human dignity, hope, and 
courage. Cather also demonstrated a strong willingness 
to question customary ways of thinking and feeling, es- 
pecially by creating strong female characters who have 
strength and determination of a sort that earlier writers 
had credited only to men. S 

` Cather wrote 12 novels, of which My Antonia (1918) 
and Death Comes for the 
Archbishop (1927) rank as 
the best. My Antonia de- 
scribes how an immigrant 
farm girl triumphs over 
hardship in pioneer Ne- 
braska. Death Comes for 
the Archbishop is a histori- 
cal novel about the work of 
the first Roman Catholic 
archbishop in the New 
Mexico Territory. The 
novel conveys Cather's 
sense of the sacred in the 
archbishop’s work. 

Willa Sibert Cather was born near Winchester, Vir- 
ginia, and moved to Nebraska with her family at the age 
of 9. In 1905, she published her first collection of stories 
and was hired by McClure’s Magazine one of the lead- 
ing American magazines. She quickly became managing 
editor, then a position of unusual power and influence 
for a woman. In 1912, Cather published her first novel, 
Alexander's Bridge. She then resigned from McClure’s 
and devoted the rest of her life to writing fiction. 
Catherine was the name of two rulers of Russia. 

Catherine I (1683?-1727) became the ruler of Russia 
in 1725 after the death of her husband, Peter the Great. 
During her reign from 1725 to 1727, she achieved little, 
leaving the administration to her favourites. Catherine 
was born of peasant parents in Livonia. She was made a 
prisoner by the Russians, and lived for some years 
among the soldiers. Finally, she came to the attention of 
Peter, who married her in 1712. She possessed patience, 
courage, and caution, and was a steadying influence on 
Peter. See Peter I, the Great. 

Catherine II (1729-1796), 
called “the Great,” was a 
German princess who be- 
came empress of Russia. 
During her rule, Russia ex- 
panded greatly. Catherine 
promoted European cul- 

ture in Russia. 

Catherine was born in 
Stettin, Prussia (now Szcze- 
cin, Poland). At the age of 
16, she went to St. Peters- x 
burg and married Peter, f Bh 
the weak and incompetent Detail ofan oil portrait by Johann Baptist 
successor to the throne. He burg. an Sate Museum, St Peters- 
became emperor in 1762, Catherine the Great 
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but was quickly deposed by Catherine and her friends 
and was later murdered. Catherine succeeded Peter to 
the Russian throne. 

Catherine was a gifted person, devoted to art, litera- 
ture, science, and politics. Although extravagant, she 
proved to be a conscientious ruler. Early in her rule, she 
became interested in the liberal ideas of the Age of Rea- 
son. She built schools and hospitals, encouraged small- 
pox inoculation, promoted the education of women, and 
extended religious tolerance. Teachers, scientists, writ- 
ers, artists, and actors from other countries moved to 
Russia. 

But Catherine did little to grant wider freedoms to the 
majority of the Russian people. She preserved and ex 
tended serfdom, and brutally suppressed peasant re- 
volts (see Serf). Except for raising the status of mer- 
chants, she carried out few social reforms. Instead, she 
promoted the interests of the upper classes. 

Catherine's achievements consisted mainly in mod- 
ernizing the administration, but she did nothing to curb 
its corruption. She also extended the frontiers of Russia 
She acquired most of Poland through three partitions. 
Her successful wars on Turkey gained the Crimea and 
lands along the Black Sea for Russia. She also con- 
quered Siberian tribes. 

See also Union of Soviet Socialist Republics (Cather- 
ine the Great; picture); Russo-Turkish wars. 
Catherine de Médicis, or, in Italian, De’ Medici 
(1519-1589), was the wife of King Henry II of France, and 
the mother of three French kings. Catherine was a 
daughter of Lorenzo, Duke of Urbino, of the Medici fam- 
ily of Florence, and a niece of Pope Clement VII. She 
knew well the selfish political principles practised in 
Italy during her time. Her whole career was directed by 
her ambition and by her abnormal affection for her sons. 
When her son Francis II became king in 1559, Catherine 
began to meddle in state affairs. Francis II died the next 
year, leaving a 10-year-old brother, Charles IX, as king. 
Catherine then took over the rule of France. 

She began to stir up trouble between the Roman 
Catholics and the Protestants, in order to strengthen her 
position as ruler. Her plan to kill the Protestant leader 
Gaspard de Coligny failed. Then she decided that his fol- 
lowers should die. King Charles IX was forced to ordera 
massacre on St. Bartholomew's Day. Her plotting contin 
ued through the reign of a third son, Henry Ill. Catherine 
and Henry IlI died in 1589, ending one of the most tragi 
eras in French history. 

See also Henry (Il) of France; Huguenots; Saint Bar- 
tholomew's Day, Massacre of. 
Catherine of Aragon 
(1485-1536) was the first of 
the six wives of King Henry 
VIII of England. She was 
the daughter of Ferdinand 
and Isabella of Spain. At 
the age of 16, she became 
the wife of Arthur, Prince 
of Wales, the oldest son of 
Henry VII. Arthur died five 
months later, and the king 
arranged for Catherine to 
marry his second son, 
Henry. 
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They were married in 1509, when Henry became king, 
and they lived together for 18 years. Of the five children 
born to Catherine, only Mary lived. She became Queen 
Mary | (see Mary I). King Henry, wanting a male heir 
and enchanted by Anne Boleyn, decided to annul his 
marriage to Catherine. After he broke with the Roman 
Catholic Church to divorce her, Catherine lived in retire- 
ment. 

Catherine of Siena, Saint (1347-1380), was a Chris- 
tian reformer and mystic. A mystic is an individual who 
has intense spiritual experiences, such as visions. Cath- 
erine spent much of her life serving society by caring 

for people who were sick, poor, or spiritually needy. In 
her book the Dialogue, (1475), Catherine emphasized the 
love of neighbours as an expression of the love of God. 
She also expressed her piety and religious ideals in her 
letters, 400 of which survive. 

Catherine devoted much of her energy to religious 
reform. She campaigned for the return of Pope Gregory 
Xl from Avignon, France, to the papacy’s traditional 
home in Rome. She also worked to end the war the pa- 
pacy waged against Florence and other Italian city- 
states, and she urged the start of a Crusade to the Holy 
land, Catherine spent her last days trying to end the 
schism (division) within the church caused by the elec- 
tion of two rival popes. 

Catherine was born in Siena, Italy. At the age of about 
6, she reportedly received her first mystical experience, 
avision of Jesus Christ. She joined the Third Order of St. 
ae when she was about 16. Her feast day is April 
Catherine the Great. See Catherine (ll). 

Cathode. See Electrolysis; Electronics (Early experi- 
ments); Vacuum tube. 
ita ra rays is the name of an invisible radiation 
Gu ‘om the negative electrode (cathode) of 
te ie tubes (see Crookes tube). The rays can be pro- 
ir y connecting the electrodes to high-voltage 
A es of electric energy. Cathode rays cause a yellow- 
te fluorescence to form wherever they strike a 
if ug on the glass of the tube. In most cases, this coat- 
Aen: sulphide. A boldly defined shadow is pro- 
oe the fluorescence on the end of the tube when 
ane plate is placed in the path of these rays. Cath- 
iid pe tes are used in television sets, radar displays, 
ee any scientific instruments. 
stand rays are streams of negative units of electric- 
highs ons) shot off from the surface of the cathode at 
ct Bee These cathode rays are identical with the 
eee which are emitted by radium and other radio- 
elements. 
Loe also Fluorescence; Vacuum tube (Kinds of vac- 
uum tubes); X rays. 

yy Church, Roman. See Roman Catholic 
ee ? -62 B.C) was a Roman who led an unsuc- 
sa plot against his government in 63 B.C. Catiline 
fine ou of a patrician (aristocratic) family. His 
sought R atin was Lucius Sergius Catilina. Catiline 

Eras ‘ome's highest political office, the consulship. 
C A allowed to run for consul in 66 B.C. because 
TA atrial on charges of misgovernment while he 
ae Vernor in Africa. In 65 B.C, Catiline plotted the 
ler of government leaders in Rome, but the plot 
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Catkins hang from the branches of such trees as alders, pop- 
lars, and willows. Catkins appear early in the spring. 


was not carried out. Catiline lost the election for consul 
in 64 B.C. to Cicero. When he failed again in 63 B.C, Cati- 
line renewed his plot against the state. He tried to gain 
the support of discontented Romans by calling for the 
cancellation of debts. 

Cicero publicly denounced Catiline in a speech be- 
fore the Roman Senate, but he lacked proof of Catiline’s 
treason. Catiline fled from Rome. When new evidence 
about the plot was found, the Senate gave Cicero ex- 
traordinary power. Cicero seized and executed the plot- 
ters in Rome. Catiline managed to raise a small army in 
Etruria, in northern Italy. But in 62 B.C, he and his men 
were killed by Roman troops. 

Catkin is a tassellike flower cluster that consists of nu- 
merous small flowers arranged around along central 
axis. Each flower lacks the coloured petals that are typi- 
cal of most familiar wild flowers. For this reason, the 
greyish- or yellowish-green catkins are rarely thought of 
as flowers. Each catkin is either staminate (male, produc- 
ing pollen) or pistillate (female, producing seeds). The 
wind pollinates the female catkins. The most familiar cat- 
kin is the pussy willow. Catkins appear on the branches 
of willows, alders, and poplars long before other spring 
flowers appear. Most catkins are long and drooping. 
They are also called aments. See also Pollen; Pussy wil- 


low; Willow. 

Catlin, George (1796-1872), was an American artist 
known for his paintings and drawings of American Indi- 
ans. His works rank among the most important studies 
of North American Indian culture. 

Catlin was born in Wilkes-Barre, Pennsylvania. He 
practised law, but gave up that career in 1823 to be- 
come a portrait painter. Later, Catlin said he decided to 
portray Indians after seeing a group of them travelling 
to Washington, D.C. He wanted to paint Indian portraits 
and scenes of their customs to preserve their vanishing 
culture. 

From 1830 to 1836, Catlin spent several summers 
among various Indian tribes. He painted Indians in St. 
Louis, along the Missouri River, in present-day Okla- 
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homa, U.S.A., and in the 
Mississippi River region. 
By 1837, he had made al- 
most 500 portraits and 
sketches and had gathered 
information from almost 50 
tribes, He used these mate- 
rials in an exhibition called 
“Catlin’s Indian Gallery,” 
which he took to major cit- 
ies in the United States and 
Europe. From 1852 to 1857, 
Catlin travelled in South 
America and in North 
America west of the Rocky 
Mountains to paint Indians. Except for those years spent 
travelling, Catlin lived in Europe from 1840 to 1870. Sev- 
eral of his paintings appear in Indian, American article, 
Catmint, also called catnip, is a strong-smelling plant 
of the mint family. It grows to a height between 60 and 
90 centimetres, Catmint bears little clusters of whitish 
flowers with small purple dots. The downy, heart- 
shaped leaves are green above and whitish below. Cat- 
mint has been cultivated for centuries and used for 
medical purposes. A tonic made from the plantis said to 
be a good remedy for colds, Catmint also provides a 
seasoning for cooking and is used as a herbal tea. The 
plants are harvested when in full bloom. Catmint origi- 
nates in Europe and has been introduced to eastern 
North America. It grows on roadsides and dry hedge- 
banks. The garden catmint has bright, violet flowers. See 
also Mint. 

Scientific classification. Catmint belongs to the mint family 
Labiatae (Lamiaceae). It is Nepeta cataria. 

Cato was the family name of two statesmen and sol- 
diers of ancient Rome. 

Marcus Porcius Cato the Elder (234-149 B.C.) was a 
prominent Roman statesman. He began his political ca- 
reer under Valerius Flaccus, a Roman with great influ- 
ence, Flaccus was impressed with Cato’s service to 
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Catmint received its name because cats like to roll and play in 
the leaves. Cats also enjoy eating catmint leaves, 


Rome in the war against Hannibal of Carthage. Cato was 
known as a conservative because he generally opposed 
change. For 50 years after the war, Cato fought against 
the luxury Romans enjoyed as the city's wealth in- 
creased. As censor (a high administrative official), he 
tried to restore simplicity to Roman life. He became 
known as “Cato the Censor.” 

Toward the end of his life, he was alarmed by the re- 
covery of Carthage. He is said to have ended every 
speech with the phrase, “Carthage must be destroyed, 
His warnings encouraged Rome to fight Carthage again, 
and the city was destroyed by the Romans in 146 B.C 

Cato opposed the influence of the Greeks, but he 
learned Greek at the age of 80. He published his 
speeches and wrote a book on farming that gives a pic- 
ture of life in ancient Italy. Cato also wrote a book on 
early Roman history that has been lost. 

Marcus Porcius Cato the Younger (95-46 B.C) was 
the great-grandson of Cato the Elder. He became a Stoic 
philosopher and was a stubborn conservative in politics, 
He considered principles more important than compro- 
mise. He became quaestor in 65 B.C. and helped reform 
the treasury. As a tribune, he supported Cicero against 
Catiline and opposed the First Triumvirate (see Triumv: 
rate). In 54 B.C., Cato was made praetor. 

When Pompey and Julius Caesar quarrelled, Cato 
supported Pompey. When the news of Pompey's defeat 
at Pharsalus in 48 B.C. reached him, Cato fled to North 
Africa. There he received command of the defence of 
Utica. After the defeat of Pompey's forces at Thapsus in 
46 B.C,, Cato committed suicide by stabbing himself. He 
became a hero to those who idealized the dying Roman 
Republic. 

See also Caesar, Julius; Praetor; Stoic philosophy; 
Tribune. 

Cato Street Conspiracy was a plot to murder the 
British Cabinet in 1820, The leader, Arthur Thistlewood, 
had just been released from imprisonment after the Spa 
Fields Riot of 1816. He had a few associates. One of 
them, aman named Edwards, was passing information 
to the government. The conspirators planned to sur- 
prise and kill the Cabinet at a meeting and then seize the 
Bank of England and the Mansion House and declare à 
Provisional government. The conspirators were arrested 
at their meeting place in Cato Street, near Marble Arch 
London, before they could put their plan into operation. 
Thistlewood and four others were hanged. } 
Cat's-eye is a gem that produces a thin streak of white 
light across the top of the stone when the gem is cut@ 
certain way. The streak resembles the pupil of a cats 
eye. The streak seems to change position as the stone $ 
moved. This change is known as the chatoyant effect 
and is caused by light reflecting from tiny hollow chan- 
nels within the stone. Cat's-eyes have a silky lustre an 
display colours that include shades of yellow, green 
red, and brown, Cats-eyes are used in jewellery and fOr 
Other ornamental purposes. 

The term cars-eye used by itself describes only & i 
semiprecious stone called chrysoberyl. The stone is es à 
known as true cať's-eye or precious Cat's-eyé. Other Vi 
rieties are identified by a specific gem name, such # 
tourmaline caťs-eye. Most true caťs-eyes are found" 
Sri Lanka. 

See also Gem (picture). 


A collection of cat’s-eye gems. Cat's-eyes are used to make 
jewellery and other ornaments. 


Catseye is a reflecting roadstud. Catseyes are set in 
lines along main roads. They are an effective aid to night 
driving. Small glass reflectors set in rubber and iron 
holders reflect the headlights of an approaching vehicle. 
The driver sees a series of bright spots, like cats eyes, 
along the lane markings. 

Percy Shaw, a British engineer, invented Catseyes in 
1934, The first Catseyes quickly became obscured by 
dirt, but Shaw later modified the studs so that they wipe 
themselves clean when vehicles run over them. 

Catskill Mountains form a semicircular chain of 
mountains west of the Hudson River in New York, U.S.A. 
They are one of the chief ranges in the Appalachian 
mountain system. The southern edge of the Catskills lies 
about 65 kilometres northwest of New York City. For lo- 
ion, see New York (physical map). The chain is about 

Okilometres long and 80 kilometres wide. The highest 
peaks are Slide Mountain 1,281 metres and Hunter 

ountain 1,227 metres. 
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clean ps studs reflect vehicles’ headlights. Rubber supports 
reflecting studs when a vehicle runs over Catseyes. 
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The Catskill Mountains were carved out by glacial ice 
sheets thousands of years ago. They make up one of the 
most beautiful natural regions in New York. The Catskills 
became famous in the 1800s as a setting for writers and 
landscape painters. Catskill State Park was established in 
1904 and now covers 705,000 acres (285,000 hectares) of 
public and private lands. Today, the many holiday re- 
sorts in the mountains offer canoeing, fly fishing, hiking, 
and skiing. The Schoharie and Ashokan reservoirs in the 
Catskills supply fresh water to New York City through 
the Catskill Aqueduct. 

Catspaw is a small, tufted plant commonly called kan- 
garoo paw. There are about 10 different kinds, all of 
which grow in the southwest province of Western Aus- 
tralia. The sepals and petals are joined to form along 
tube that is split and turned back at the upper end, like 
claws. Catspaws have smooth, grasslike leaves and a 
spike or spikes of gold or orange-brown flowers. Their 
stems and flowers are thickly coated with soft, fuzzy 
hairs. 

Scientific classification. The catspaw belongs to the family 
Haemodoraceae and the genus Anigozanthus. \t is in the species 


A. humilis. 
Cattail, or reedmace, often wrongly called bulrush, is 
a wild plant that grows in swamps, marshes, river and 
lakeside banks, and other wet places in Asia, Europe, 
and North America. There are about 20 species. In some 
places, cattails cover large areas with their waving, 
straplike green leaves. The great reedmace of Europe 
grows about 3 metres high 
and has long, broad leaves. 
The dwarf reedmace of 
central and southeastern 
Europe grows up to 18 
metres high and has nar- 
row leaves. The flowering 
parts of cattail plants en- 
large and become the long 
brown spikes that are 
sometimes used for winter 
decorations. 

The roots of cattails con- 
tain starch, and are eaten 
under the name of Cossack 
asparagus. Cattails provide 
silky, soft hairs used to 
dress wounds and for up- 
holstering. During World 
War I (1914-1918), the hairs 
were used to make artifi- 
cial silk and served as a 
substitute for cotton. In 
some places in Europe and 
India, people use the 
highly flammable pollen of 
cattails for tinder. 

Scientific classification. 
Cattails belong to the reed- 
mace family, Typhaceae. The 

reat reedmace is Typha lati- 
olia; the dwarf reedmace is T. 
minima. 


Cattails are wild plants that 
grow in swamps and marshes. 


See also Bulrush. 
Cattalo. See Buffalo. 


Hereford cattle graze in a pasture, 


Cattle 


Cattle are among the most important farm animals. 
People in many countries eat the meat of cattle as roast 
beef, veal, hamburgers, or hot dogs. Many drink the 
milk of cattle, or use it to make butter, cheese, and ice 
cream. The hides of cattle Provide leather for shoes, Cat- 
tle also furnish materials for such useful items as medi- 
cines, soap, and glue. In some countries, cattle supply a 
main source of power by pulling ploughs, carts, and 
wagons. In some parts of the world, a family’s wealth is 
judged by the number of cattle it owns, 

All cattle have large bodies, long tails, and cloven (di- 


swallow the food, they bring it up from the stomach, 
which has four compartments, and chew it again. This 


Cattle possess less intelligence than most other do- 
mestic animals. People sometimes give them names. But 
cattle rarely learn to respond to their names as horses 
and dogs do. 

The word cattle usually means cows, bulls, steers, 
heifers, and calves. A cow is a female and a bu// is a A 
male. Steers or bullocks, are males whose reproductive 
organs have been removed by an operation, A young if 
Cow is called a heifer until she gives birth to a calf. A ca 
is a young heifer or bull, The mother of a calf is called a 
dam, and the father is called a sire. A group of cattle is 
known as a herd. h 

Beef cattle and dairy cattle that can be traced throug} 
all their ancestors to the original animals of a breed a 
called purebred. A registered animal is one whose fam 
ily history has been recorded with the appropriate 
breed association in its register, or herdbook. ‘ 

Not all purebred cattle are registered. Some farmer: 
have no interest in registering their cattle. 


The bodies of cattle 


Cattle have muscular bodies, especially at maturity : 
(full growth). Most cattle reach a height of about 1.5 mi 
tres. Cows weigh from about 400 to 900 kilograms. Bu 
may weigh 900 kilograms or more. s 

Many cattle have black, white, or red coats of hair. N 
Others have coats that are various shades or combina; 
tions of shades of these colours. Most cattle have a coi 


of short hair that grows thicker and somewhat longer 
during the winter. A few breeds have long hair. The 
long, shaggy hair of Galloway cattle enables them to 
survive the extremely cold weather in Scotland, where 
the breed developed and where most of them are 
raised. Cattle also have a long tail, which they use to 
shoo away insects. 

Teeth. Adult cattle have 32 teeth—8 in the front of the 
lower jaw and 12 each in the back of the upper and 
lower jaws. A cow cannot bite off grass because it does 
not have cutting teeth in the front of its upper jaw. It 
must rip out the grass by moving its head. Cattle chew 
their cud with their mo/ars (back teeth). 

Horns. The horns of cattle are hollow and have no 
branches, as do those of some other horned animals 
such as deer. Cattle born without horns are called 
polled cattle. Cattle owners have increased the number 
of polled animals through selective breeding. They de- 
horn (remove the horns of) most horned cattle to keep 
them from injuring other cattle or people. The horns are 
removed with chemicals, a hot iron, or a cutting tool. In 
Most cases, dehorning occurs when a calf is less than 3 
Weeks old. 

Stomach. Cattle have a stomach with four compart- 
ments, This kind of stomach enables them to bring swal- 
lowed food back into their mouth to be chewed and 
swallowed again. Animals with such stomachs are called 
ruminants (see Ruminant). The compartments are the 
tumen, the reticulum, the omasum, and the abomasum. 

When cattle eat, they first chew their food only 
enough to swallow it. The food goes down the oesopha- 
gus food pipe) into the rumen. The rumen and the retic- 
ulum form a large storage area. In that area, the food is 
mixed and softened. At the same time, microorganisms 
that grow in the rumen break down complex carbohy- 
drates into simple carbohydrates. Such simple carbohy- 
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A cow's stomach has four compartments. Food first enters the 
two sections shown by the red line. The cow then rechews the 
food as a cud, which follows the path shown by the blue line. In 
the drawing, the animal's stomach has been stretched out of its 
actual shape to show how food travels through it. 


drates as sugars and starches provide the major source 
of energy for the animal. The microorganisms also build 
protein and many B-complex vitamins. 

After the solid food has been mixed and softened, 
stomach muscles send it back up into the animal's 
mouth. The animal rechews this cud and swallows it. 
The swallowed cud goes back to the rumen and reticu- 
lum, where it undergoes further chemical breakdown. 
The food and fluids then move down into the omasum, 
where much of the water is absorbed. The food then en- 
ters the abomasum. The walls of the abomasum pro- 
duce digestive juices. These juices further digest the 
food. The abomasum is called the true stomach, be- 
cause it functions in much the same way as the stomach 
of animals that are not ruminants. From the stomach, 


A milking parlour on a dairy 
farm has sanitary equipment 
that milks cows, such as the 
Holsteins shown on the left. 
The milk is stored in a refrig- 
erated tank until it is deliv- 
ered to a processing plant. 
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Brahman 


Charolais 


the food goes to the intestine, where digestion and ab- 
sorption are completed. 

Udder. Cows have a suspended organ called an 
udder, which holds their milk. The udder hangs from 
the cow's body between and in front of the hind legs, 
The udder has four sections that hold milk. When a cow 
is milked by hand, pressure causes the milk to squirt out 
of the udder through large nipples called teats. Today, 
farmers in many countries use electrically operated 
milking machines which suck the milk from the cows 
udder into a container (see Milking machine). Beef 
cows, which produce milk only for their calves, have 
smaller udders than dairy cows. 


A Beef cattle 


Most beef cattle graze on large areas of open grass- 
land that are unsuitable for growing crops. This method 
of feeding enables farmers to raise stock without using 
large numbers of workers and expensive feeds and 
equipment. Beef cattle have been bred to produce meat 
under such farming conditions. 

Beef cattle have also been bred to mature earlier than 
dairy cattle and to produce less milk than dairy cattle. 
However, steers and heifers from dairy breeds also pro- 
vide excellent beef and may contribute to the supply of 
beef eaten in many countries. 

Meat from calves that are less than 3 months old is 
called vea/. Meat from older animals is called beef. 
Butchers classify beef into various cuts, such as steaks 
and roasts. People also eat the heart, kidneys, liver, 
sweetbread (pancreas and thymus), tongue, and tripe 
(stomach lining) of cattle. 

Among the six chief breeds of beef cattle are the Ab- 
erdeen-Angus, Brahman, Charolais, Hereford, Polled 
Hereford, and Simmental. 

Aberdeen-Angus cattle, often called simply Angus, 
are polled animals with black coats. They were devel- 
oped in the Highlands of northern Scotland. These cattle 
mature and finish (become ready to market) at lighter 
weights than most other breeds. Their fat tends to mar- 
ble (mix with lean meat), a quality which many people 
find desirable in beef. Many cattle raisers consider the 
Angus the typical beef animal. But others believe the 
breed is not large enough at maturity. A number of 
breeders crossbreed the Angus with certain larger 
breeds to produce larger offspring. The Angus are able 
to adapt to a variety of climates. 

The Red Angus, a separate breed, was developed 
from red calves born to Aberdeen-Angus cattle. Except 
for their red colour, these Angus resemble Aberdeen- 
Angus. 

Brahman cattle thrive in hot, humid climates. They 
have short hair and large body surface areas for heat 
loss that enable them to withstand hot, humid weather. 
The Brahman has a fleshy hump over its shoulders. Most 
of these cattle are light grey or nearly black, although 
few are red. The Brahman was developed by crossing 
various kinds of Zebus, the humped cattle of India. 
There are many different strains of Brahman in India. 

Charolais cattle are a very large, white breed that 
originated in France. Commercial cattle producers see 
Charolais for crossbreeding because of their great size, 
their heavy muscular system, and the rapid growth o 
Charolais calves. 


Hereford cattle, which were developed in the county 
of Hereford, England, have red bodies and white faces. 
They are often called whitefaces. Herefords also have 
white patches on their chests, flanks, lower legs, and on 
the switches, or tips, of their tails. 

Herefords thrive in grasslands because they can sur- 
vive wide ranges in temperature. They require less care 
and attention than many large breeds. 

Polled Hereford cattle look much like Herefords but 
have no horns. This strain (variety) of Herefords has 
been recognized as a separate breed. It was developed 
by Warren Gammon of Des Moines, lowa, U.S.A., in 
1900 by crossbreeding Herefords born without horns. 

Simmental cattle originated in Switzerland. The 
breed is found in many parts of Europe, where it is 
raised for beef, milk, and draught (pulling loads). The 
cattle range in colour from red and white to fawn (light 
yellowish brown) and white. 

Other beef cattle. There are many other breeds of 
beef cattle. The Devon is a popular breed from England 
which was first exported to Australia in 1826. The Gallo- 
way and Highland are Scottish breeds. The Galloway is 
bred in the region of Galloway in southwestern Scot- 
land. It has curly, black hair and is hornless. Galloway 
cows have been bred with white Shorthorn bulls to pro- 
duce a blue-grey crossbreed. 

The French have several breeds of beef cattle. The Li- 
mousin is slightly smaller than the Charolais. It is a mus- 
cular animal with very little excess fat. The Normandy is 
a dual-purpose breed used for both milk and meat pro- 
duction, and the Maine-Anjou is the largest of all French 
breeds. Two other popular French breeds are the Salers 
and the Tarentaise. 

Other breeds include the Gelbvieh, from Germany; 
the Beef Friesian, from Ireland; the Chianina, the Mar- 
chigiana, and the Romagnola from Italy; and the Bon- 
smara and Drakensberger from South Africa. 

Murray Grey is an Australian breed of cattle. It first 
appeared when an Aberdeen-Angus bull was mated 
with a Shorthorn cow. The Murray Grey is medium- 
sized, 

American breeders have crossed cattle from major 
breeds to create several new breeds. The Beefmaster 
was developed in Texas in 1908 and is a cross between 
the Brahman, Hereford, and Shorthorn. It is normally red 
with white spots. The Brangus is a cross between the 
Brahman and Angus. It is large and black, without horns. 
Another American breed is the Charbray, a mixture of 
me Charolais and Brahman. The Santa Gertrudis has 

een exported to Cuba, South America, and Australia. A 
cross between a Shorthorn cow and Brahman bull, it is 
deep red in colour. Santa Gertrudis are able to travel 
ane long distances to reach food and water. They are 
N able to survive in hot climates. A popular Australian 
peed the Droughtmaster, is a cross between a Brah- 
ti fy and a Shorthorn. The Droughtmaster is resistant to 

cks and has been bred since the 1930s. 


Dairy cattle 
Jae the important breeds of milk cows are the 
Si Istein-Friesian, Jersey, Guernsey, Ayrshire, and Brown 
wiss, All breeds are considered good milk producers, 
Ut some breeds, such as the Holstein-Friesian, produce 
more milk than others. 


Hereford 


Polled Hereford 


Simmental 
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Guernsey 


Dairy cows normally give milk for about five or six 
years, but some still give it at the age of 20 or older, 
When cows no longer give milk, they are usually sentto 
a livestock market for processing into beef. 

Holstein-Friesian cattle, usually called Holsteins, are 
identified by their black-and-white coats. Some Hol- 
steins are nearly all black or all white. A few are red and 
white. Holsteins are the largest dairy cattle. They have 
broad hips and long, deep barrels, or body trunks. Their 
horns slant forward, but curve inward. A Holstein cow 
produces more milk than other breeds. However, their 
milk contains less butterfat than that of other breeds. 

Holsteins probably were developed from a strain of 
black-and-white cattle found in the province of Friesland 
in the Netherlands. Cattle raisers of Schleswig-Holstein 
in Germany also helped develop the breed. 

Jersey cattle range in colour from grey to dark fawn, 
or reddish-brown. Some appear almost black. The Jer- 
sey cow is the smallest of the major dairy breeds. Its 
broad face is unusually short from its forehead to its 
nostrils. The small horns curve inward. 

Jersey cows produce less milk than the four other 
major breeds, but their milk contains the most butterfat. 
A thick mass of cream rises to the top of a container of 
Jersey milk. Jersey cattle originate from the tiny British 
island of Jersey in the English Channel. 

Guernsey cattle are slightly larger than Jerseys. The 
Guernsey's orange, fawn-coloured coat is spotted with 
white markings. The Guernsey has a long head. A white 
shield often appears on its broad forehead. The horns 
curve upward and forward. 

Guernseys produce a little more milk than Jerseys, 
but the rich milk of the Guernsey ranks second to that of 
the top-ranking Jersey in butterfat content. 

Guernseys probably originated on Guernsey, an is- 
land in the English Channel. Breeders crossed the red 
brindle cattle of Normandy with the small brown-and- 
white cattle of Brittany which had been brought in from 
France. 

Ayrshire cattle are red and white or brown and 
white. Some are nearly all red or all white. The Ayr- 
shire’s long, curving horns give it an impressive appeal” 


Oad 


ance. Its body is sturdy, but somewhat lean. Production 
of milk from Ayrshire cattle ranks between Brown Swiss 
and Guernsey. 

Ayrshires come from the hilly country of Ayr in south- 
west Scotland. They are more rugged than other breeds, 
and they thrive in hilly country. 

Brown Swiss may be light brown, dark brown, or 
prownish-grey. A light grey stripe may run along the 
back. The nose, horn tips, and tail switch are black. 
Brown Swiss are larger than most dairy cattle. The horns 
slant forward and upward. 

Brown Swiss milk production ranks second only to 
that of Holsteins, The milk is pure white, and is rich in 
nonfat solids, including proteins, minerals, and /actose, 
or milk sugar. These qualities make the milk of Brown 
Swiss cattle excellent for cheese. 

like the Holstein, the Brown Swiss is one of the old- 
est breeds of dairy cattle. It was first raised in the canton 
(state) of Schwyz in Switzerland. 

Other dairy cattle. Dutch Belted cattle are black, 
with a wide belt of white around the middle. Their milk 
contains about as much butterfat as that of the Brown 
Swiss and Ayrshire cattle. 

French Canadian cattle are a small, dark brown breed, 
much like the Jersey and the Guernsey. French Canadian 
cattle are raised mostly in the province of Quebec. Their 
milk is rich in butterfat. 

Kerry cattle, a black breed, originated in Ireland. They 
are closely related to Dexter cattle, which are small and 
have short legs. Dexters produce about one half Dexter 
offspring, one-fourth Kerry-type- offspring, and one- 
fourth abnormal "bulldog’ calves. These abnormal 
calves die at birth. 

Red Sindhi is a red, Brahman-type of cattle that origi- 
nated in the province of Sind in Pakistan. It produces 
more milk than the Brahman, and has been crossed with 
other breeds to develop cattle with greater resistance to 
high temperatures. 


Dual-purpose cattle 


Some cattle can be raised for beef or kept as dairy 
cattle. They are called dual-purpose cattle. These ani- 
mals have many of the qualities of beef cattle, but they 
also are good milk producers. The most important dual- 
purpose breeds are the Milking Shorthorn and the Red 

Poll, Many farmers raise dual-purpose breeds only for 
Meat. These breeds produce calves that grow rapidly 
and can be processed for veal or baby beef sooner than 

F Some beef cattle breeds. 

Milking Shorthorns produce large amounts of mie 
and beef. They are popular with farmers who do not 
Specialize either in finishing beef cattle or in producing 
Milk for big cities. Milking Shorthorns are red, white, 
oan, or red and white spotted. 

Red Polls are red, hornless cattle. Horned Norfolk 
pe were crossed with polled Suffolk to produce Red 

olls. Red Polls are smaller than shorthorns, and are Jess 
Numerous than Milking Shorthorns. The breed origi- 
ated in the counties of Norfolk and Suffolk in England. 


Breeding and care of cattle 


Breeding. Cattle breeders select and mate the best 
pees Of cattle for a special purpose, such as producing 
arge quantities of milk or high-quality beef. Then they 
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mate the best of the offspring until the cattle possess the 
desired qualities. In this way, beef cattle have been bred 
to mature earlier, They thus can be sold at a greater 
profit than they could if they had to be fed over a longer 
time. Selective breeding has increased milk output and 
the percentage of butterfat. 

Heifers are usually mated when they are about 15 
months old. A cow carries her calf in her body for nine 
months before she gives birth. Cows usually have one 
calf every year. At birth, calves may normally weigh from 
23 to 45 kilograms. Sometimes twin calves are born. 
Bulls may start breeding at the age of 1 year. However, 
they are most active between 2 and 6 years of age. 

A cow cannot produce milk unless it has given birth. 
Such a cow is known as a “fresh” cow. After the birth of 
the calf, the cow usually gives milk for about 10 months. 
A cow that does not give milk is called a “dry cow.” 

Feeding. Feeding methods have greatly improved 
the production of both meat and milk. Cattle are hearty 
eaters. Here is a recommended daily diet for finishing a 
1-year-old beef steer; 11 kilograms of maize or sorghum 
silage, 6 kilograms of maize or ground grain sorghum, 
and 0.2 kilogram of soybean meal with added vitamins 
and minerals. The best cattle feeders use the latest sci- 
entific methods to make their cattle gain weight rapidly 
and efficiently and at the lowest cost. 

Certain chemicals may be added to cattle feed to 
make cattle eat more and grow more quickly. Antibiotics 
are also added to feed to increase the weight cattle gain. 

The amount of milk and butterfat produced by a cow 
can be increased by a proper diet. The average dairy 
cow eats 1.4 kilograms of silage and 0.45 kilogram of hay 
a day for every 45 kilograms of its body weight. In addi- 
tion, it receives 0.5 kilogram of grain or other concen- 
trated feed for every 1.5 kilograms of milk it produces. 
Both dairy and beef cattle eat large amounts of forage 
(coarse feed), such as maize silage and alfalfa. They turn 
the feed into meat and milk for people to eat and drink. 

Many cattle have been poisoned by eating certain 
kinds of plants. Weeds that may poison cattle include lo- 
coweed, death camas, and some lupines and larkspurs. 
Cattle owners sometimes destroy these plants with 
chemicals. See Locoweed. 


Six main breeds of beef cattle 
Breed Colour Place of origin Rank in size 
Aberdeen- Black Scotland 6 
Angus 
Brahman Light grey to India 3 
nearly black 
Charolais White to France 1 
straw col- 
oured 
Hereford Red and white England 5 
Polled Here- Redand white United States 4 
ford 
Simmental Red and white Switzerland 2 
to fawn and 
white 


Diseases sometimes attack cattle. The most serious 
diseases include anthrax, blackleg, bloat, brucellosis, 
foot-and-mouth disease, and mastitis. All except bloat 
and mastitis are contagious. Some diseases, such as bo- 
vine spongiform encephalopathy, occur only in a few 
countries. See Bovine spongiform encephalopathy. 

Anthrax is caused by a germ that is picked up from 
the soil. It enters an animal's body through the mouth. 
Anthrax causes a high fever and often stops the flow of 
milk. It may be fatal to cattle. See Anthrax. 

Blackleg is one of the deadliest diseases. It usually 
strikes animals between 6 and 18 months of age. It i 
causes lameness, convulsions, rapid swelling, and high 
fever. Blackleg, carried by a germ in the soil, usually 
causes death within 12 to 48 hours. 

Bloat is a condition in which gas swells the paunch, 
causing the animal to stagger and gasp for breath. Cattle 
may be stricken with bloat when grazing in lush pas- 
tures, especially if these areas contain a large concentra 
tion of alfalfa or clover, A change in feed when cattle are 


A Highland calf feeds from 
its mother. Highlands are bee 
cattle which were first bred In 
Scotland. 


a feedlot, cattle eat carefully selected feed that makes them 

in weight much faster than they would by grazing. Feedlots 

i an efficient means of fattening cattle before they are sent to 
e slaughtered for food. 


very hungry may also cause them to bloat. Severe bloat 

May result in sudden death. 

dl see or Bang’s disease, attacks the lymph 

pick s, udders, and reproductive organs of cows. Cattle 
up the brucellosis germ from dirty feed or other 
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objects. Cows with brucellosis often cannot bear calves. 
See Brucellosis. 

Foot-and-mouth disease is caused by a virus. The dis- 
ease causes lameness and reduces milk output. Many 
countries do not allow the import of cattle from coun- 
tries where the disease is known to exist. See Foot-and- 
mouth disease. 

{ Mastitis is a costly disease of dairy cattle. The disease 
is caused by germs that enter the udder. The germs do 
the greatest damage when the udder is injured or ex- 
posed to cold, wet surfaces. The udder then becomes 
hard, swollen, and painful. Mastitis causes a drop in 
milk production and quality. Antibiotics can be used ef- 
fectively in treatment. 

Insects spread such diseases as anaplasmosis, which 
is similar to malaria. Tick fever is an infectious disease 
caused by the cattle tick (see Cattle tick). Heel flies lay 
eggs on the heels of cattle. The larvae work up through 
the body and bore holes in the hide. 

Cattle owners spray cattle with insecticides to kill flies 
and other insects. Veterinary doctors use modern vac- 
cines, drugs, and antibiotics to help keep cattle healthy 
and to cure sickness. 


Raising and marketing cattle 


Most beef calves are born in the spring. The young 
calves spend the summer with cows in fenced pastures, 
or on an open range. In the United States, most calves 
are branded (marked) with a hot iron to show their own- 
ership. In the autumn, the calves are weaned (taken from 
their mothers). 

Feeder cattle. The farmer or rancher sells the 
weaned calves to farmers, or feeders. Such calves, 
called feeder cattle, are raised in feedlots. A feedlot is 
an enclosed area where cattle are fed special feed to fin- 
ish them for market. 

Ranchers and farmers sometimes send their calves di- 
rectly to a market instead of selling them to feeders. 
Farmers, in turn, may buy feeder cattle from a carefully 
chosen market instead of from a rancher. 

A farmer usually feeds feeder cattle for 120 to 240 
days. The farmer tries to sell them when market condi- 
tions offer the biggest profit. A steer is normally ready 
for processing by the time it is 15 to 20 months old, Cat- 
tle reach full growth in 2 to 3 years. But many cattle are 
heavy enough before they reach maturity and are con- 


sidered finished. 


Five main breeds of dairy cattle 
Breed Holstein- 
Ayrshire Brown Swiss Guernsey Friesian Jersey 
saar i Black and Grey to dark fawn 
h- Orange, fawn, lack an y 

Red or brawa g O E and white spotted white spotted or reddish-brown 
G origin Scotland Switzerland Isle of Guernsey Netherlands Isle of Jersey 
Rank in size 3 2 4 1 5 
pelta) 35 52 

per cent 40 48 . 
utterfat of milk ae 

Typical a Ik 6,686 kg 4,284 kg 
yield of mik S 5,301 kg 5,803 kg 4,681 kg 
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Farmers may breed and raise their own cattle. But 
many farmers find it more profitable to buy feeder cattle 
and use their land for growing feeds to feed the stock. 
Beef cattle feed includes hay, maize, straw, and grain by- 
products. Cattle which are being fattened can gain be- 
tween 1 and 1.5 kilograms a day. 

Grass-fed cattle. Cattle owners sometimes feed their 
stock on grass for one or two years, and sell the animals 
as “grass fattened.” Some grass-fattened cattle also re- 
ceive grain for several weeks before they are finished. 
Calves may be sold for early processing or for grazing 
on richer pastures if the farmer's land is not suitable for 
raising feeds on which to finish cattle. 

Dairy cows. Most dairy cows spend their lives on 
one farm. Heifers from cows that have produced little 
milk are sent to market to be processed for veal when 
they are only a few weeks old. It is probable that such 
calves, like their mothers, would be poor milk produc- 
ers. Most male calves are also sent to market to be proc- 
essed for veal. 

Dairy farmers are careful to save the female calves of 
the best cows for herd replacements. When a cow fails 
to produce milk economically, it is sent to a livestock 
market and sold for processing. Such dairy cows pro- 
duce low-grade beef. 

Show cattle. Cattle owners exhibit prize animals at 
shows and exhibitions. A champion dairy cow has a 
large body, a strong set of feet and legs, and a well- 
developed udder. A blue-ribbon beef animal has a solid, 
compact body, with a more rectangular shape. Exhibi- 
tors start developing show cattle as soon as the calves 
are weaned. The animals are carefully fed, exercised, 
and groomed. 


Nomadic cattle-raising. In some parts of the world, 
farmers still follow the ancient practice of nomadic 
cattle-raising—moving with herds of cattle in search of 
grazing and water. An example is the Masai people of 
Kenya. The cattle moved by nomadic people can be very 
large. As cattle are a sign of wealth, it is usually the 
quantity, rather than the quality, that is considered im- 
portant. 


History 


Early cattle. Cattle belorig to the genus Bos. Modem 
breeds descended from two species: Bos indicus, the 
humped cattle of Asia; and Bos taurus, the wild cattle of 
Europe. 

People have raised cattle for thousands of years, Pic- 
tures carved in ancient Egyptian tombs show oxen pull- 
ing ploughs and treading grain. 

Cattle raisers once followed their herds from land to 
land as the cattle searched for grass to eat. Later, some 
of these herders and their families settled in one place. 
They fed their cattle grain in addition to grass. 

Beginning of breeding. The first cattle were used as 
work animals as well as for producing milk and beef. 
The same kind of animal performed all three tasks. Grad- 
ually, people began to breed cattle either as beef ani- 
mals or for producing milk. Robert Bakewell, a farmer 
who lived in Leicestershire, England, first used modern 
livestock breeding methods. He began improving his 
cattle during the late 1700's. He used a breed of cattle 
called Longhorns and tried to develop cattle that would 
give larger amounts of meat. 

The world supply. There are about 1.5 billion beef 
and dairy cattle in the world. South America raises 


Nomadic cattle-herders 
with their cattle in Sudan, 
northeastern Africa. Nomads 
travel in search of water an 
grazing land for their cattle. 


nearly a quarter of the world’s cattle. Asia ranks second 
among the continents in number of cattle. 

India has the most cattle of any country. But many of 
India's cattle are undernourished and have little work 
value. There is also little demand for meat in India be- 
cause many people consider the cow to be sacred. 
Other countries with large numbers of cattle include Ar- 
gentina, Brazil, Russia, and the United States. 


Scientific classification. Domestic cattle belong to the 
genus Bos of the bovid family, Bovidae. 


Related articles in World Book include: 
Kinds of cattle 


Buffalo Ox 

Carabao Water buffalo 
Kouprey Yak 

Musk ox 


Diseases and pests 


Actinomycosis Mange 
Anthrax Rinderpest 
Bot fly Tsetse fly 
Brucellosis Warble fly 
Foot-and-mouth disease 
Industry 
Agricultu re Livestock 
Breeding Meat processing 
Dairying Ranching 
Products 
Beef Leather 
Butter Milk 
a T Tallow 
Gelatin v 
Other related articles 
Caeo Pasture 
o Ruminant 
m Ungulate 


Leading cattle-raising countries 


Number of cattle 
India 


Brazil 

Soviet Union 

United States 

; 98,896,000 

China SLAODA 
81,407,000 

Argentina 

Ethiopia 

Mexico 

Colombia 
24,875,000 

Bangladesh ©@€ 
23,500,000 


Figures a 
Source, ries 1991, prior to the breakup of the Soviet Union. 
ind Agriculture Organization of the United Nations. 
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A cow walks past the Old Lake Palace in Jaipur, India. Cows 
are considered sacred among the Hindus of India. 


Outline 


I. The bodies of cattle 
A Teeth 
B. Horns 
C. Stomach 
D. Udder 
Il. Beef cattle 
A. Aberdeen-Angus 
B. Brahman 
C. Charolais 
D. Hereford 
E. Polled Hereford 
F. Simmental 
G. Other beef cattle 
Ill. Dairy cattle 
A. Holstein-Friesian 
B. Jersey 
C. Guernsey 
D. Ayrshire 
E. Brown Swiss 
F. Other-dairy cattle 
IV. Dual-purpose cattle 
A. Milking Shorthorns 
B. Red Polls 
V. Breeding and care of cattle 
A. Breeding 
B. Feeding 
C Diseases 
VI. Raising and marketing cattle 
A. Feeder cattle 
B. Grass-fed cattle 
C Dairy cows 
D. Show cattle 
E. Nomadic cattle-raising 
vil. History 


Questions 


What are polled cattle? 

What do cattle owners strive for in breeding beef cattle? In 
breeding dairy cattle? 

Why are Charolais cattle popular for crossbreeding? 

What was the original meaning of the word cattle? 

About how many beef and dairy cattle are there in the world? 

How can Holsteins be identified? How do they rank in size 
among the dairy breeds? In milk production? 

What are purebred cattle? Are they always registered? 

How long do cows usually produce milk? 

What country has the most cattle? 
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Cattle grub. See Warble fly. 
Cattle plague. See Rinderpest. 
Cattle tick, also called 
Texas fever tick, carries 
Texas fever, a disease of 
cattle. The tick is round 
and chestnut brown in col- 
our. It carries a one-celled 
organism that causes the 
disease. The tick injects the 
one-celled organisms into 
the cow with its saliva 
when feeding on the cow's 
body fluids. The one- 
celled organisms multiply 
in the cattle’s blood and 


destroy the red blood cor- 


puscles. 

See also Tick. 

Scientific classification. 
Cattle ticks belong to the tick family, Ixodidae. They are 
Boophilus annulatus. 

Catton, Bruce (1899-1978), an American historian and 
journalist, won the Pulitzer Prize in 1954 and the 1954 
National Book Award for A Stillness at Appomattox. This 
was one of several vivid books he wrote on the Ameri- 
can Civil War (1861-1865). Others include Mr. Lincoln's 
Army (1951), Glory Road (1952), U. S. Grant and the Mili- 
tary Tradition (1954), Grant Moves South (1960), Terrible 
Swift Sword (1963), and Never Call Retreat (1965). 

Catton was born in Petoskey, Michigan. From 1926 to 
1941, he was Washington correspondent and special 
writer for the Newspaper Enterprise Association. 
Catullus, Gaius Valerius (84? B.C-54 B.C), a Roman 
lyric poet, wrote personal and passionate poetry. His 
best-known poems tell of his love for Clodia, an aristo- 
cratic Roman matron called Lesbia in his poems. He 
wrote about the affair from its beginning to his final dis- 
illusionment with her. Catullus also wrote long poems 
on mythological themes, a wedding chant, and many ep- 
igrams. One of the epigrams attacked Julius Caesar, who 
later forgave him. Catullus also wrote a farewell to his 
dead brother. He was born in Verona, Italy. The only sur- 
viving manuscript of his work, containing 116 poems, 
was found there. See also Latin literature (The age of 
Cicero). 

Caucasia is a region that includes Armenia, Azerbai- 
jan, Georgia, and a small portion of southern Russia. It 
has about 27 million people. Caucasia is divided by the 
Caucasus Mountains, which extend 1,210 kilometres 
from the Black Sea to the Caspian Sea. The area to the 
north of the mountains is called Northern Caucasus; that 
to the south, Transcaucasia, or across the mountains. 
Caucasia is rich in natural resources, including oil and 
nonferrous metals. Most of the oil is produced near the 
city of Baku, Azerbaijan. 

Before 1917, parts of Caucasia were controlled at dif- 
ferent times by a number of foreign invaders, including 
the Turks, Persians, and Russians. After the Bolshevik 
Revolution of 1917, Northern Caucasus became part of 
the Russian Soviet Federative Socialist Republic. Be- 
tween 1917 and 1922, Armenia, Azerbaijan, and Georgia, 
in Transcaucasia, became Communist states under the 
control of the Russian Communists. When the Soviet 
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Union was formed in 1922, the three Transcaucasian 
states were united as the Transcaucasian Republic of the 
Soviet Union. In 1936, the area was reorganized into the 
separate Soviet republics of Armenia, Azerbaijan, and 
Georgia. With the collapse of the Soviet Union in 1991, 
Armenia, Azerbaijan, Georgia, and Russia became inde- 
pendent. i 

See also Armenia; Azerbaijan; Georgia. 
Caucasoid race. See Races, Human (Systems of ra- 
cial classification). 

Caucasus Mountains are a large mountain range in 
Russia, Georgia, and Azerbaijan. They rise between the 
Black and Caspian seas, and extend from northwest to 
southeast for about 1,200 kilometres. The chief peak is 
Mount Elbrus (5,633 metres above sea level), which also 
ranks as the highest spot in Europe. Many geographers 
consider the Caucasus as a boundary line between Eu- 
rope and Asia. See Mount Elbrus. 

The mountains have a number of passes over 3,000. 
metres high. Roads cross a few passes, but railways skin 
around the mountains. The glaciers of the Caucasus rival 
those of the Alps in size, but there are almost no lakes. 
Among the Caucasus’ rich mineral resources are the oil 
fields of Baku, Groznyy, and Maykop; the rich manga- 
nese deposits of Georgia; and valuable tungsten and 
molybdenum reserves. The mountains have been impor 
tant historically as a barrier to migration, but numerous 
invasions swept over them in ancient times and in the 
Middle Ages. 

Caucus is a meeting of members of a political party t0 
name candidates for office or to decide on policy. The 
term fo caucus means to hold a caucus. $ 

In the United States, candidates for president and vice 
president were chosen by a caucus of the political par- 
ties in Congress. Caucuses are still active in Congress 
and in the parliaments of some other nations. In the 
United States, the members of each party in Congress 
traditionally hold a caucus to decide on candidates for 
Speaker of the House and other offices. Party caucuses 
in Congress also decide policy questions. 

See also Primary election (History). in 
Caulfield Cup is one of Australia’s major horse raci g 
events. It is run over 2,400 metres. The Caulfield oR 
and the Melbourne Cup together make up the Me "en 
bourne Spring Double. The Caulfield Cup began in ; $ 
By 1885, it was worth 3,750 Australian dollars. That r t 
the event attracted 41 competitors, and a record cro 
of 20,000 saw 16 horses fall in a spectacular crash. n 
1909, two horses, Blue Book and Aborigine, finishe 
first in a dead heat. nae 
Cauliflower is a garden vegetable that is rich Ws 
mins and minerals. It is most commonly eaten cooke® 
but it is sometimes eaten pickled or raw. tot 

The white curd (head) of the cauliflower is the pa He 
the plant that is eaten. The curd consists of thickly € o 
tered, shortened parts of flowers. It forms at the top 
the plant's stem and is surrounded by large green 
leaves. Gardeners tie these leaves together over the 7, 
head as soon as it appears to blanch it—that is, keeP 
white. es... 

The vegetable grows best in a sunny position, in Es 
rich /oam soil (made up of sand, clay, and decayiny if 
ganic matter). The climate should be cool and mols, 
temperatures are too hot, cauliflower plants will no’ 


The cauliflower plant has large leaves that surround the cauli- 
flower head. The plant's white flowers are eaten. 


form heads. If temperatures are too cold, the plants may 
develop a condition called buttoning, which results in 
small, unusable heads. 

Scientific classification. Cauliflower belongs to the mus- 

tard family, Cruciferae (Brassicaceae). It is Brassica oleracea, va- 
riety botrytis. 
Caulking, also spelled ca/king, is a technique of seal- 
ing seams and joints to make them watertight. Asphalt, 
mastic glazing, and special plastic-base compounds are 
the most commonly used caulking materials. 

Asphalt and such mastics as putty are usually applied 
with a putty knife or with a device known as a caulking 
gun. Workers frequently use putty to seal joints around 
Windows and doors (see Putty). The plastic-base com- 
pans: which are called elastomeric caulking, are used 
0 seal joints that are likely to shrink or swell. 
ot is the common term for certain chemicals that 
aa an or eat away substances, especially organic ma- 
De, e term caustic comes from the Greek word 
fe which means burning. Two important caustics 

€ caustic soda—sometimes called /ye—whose chemi- 


On the Southern Plains (1907), an oil pair 
the Metropolitan Museum of Art, New 
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cal name is sodium hydroxide (NaOH), and caustic pot- 
ash, known chemically as potassium hydroxide (KOH). 
Other caustics include caustic alcohol, caustic baryta, 
caustic lime, and lunar caustic (silver nitrate). 

Caustic soda is used in the manufacture of such prod- 
ucts as paper, soap, and textiles. It is also an ingredient 
in many household drain cleaners, because it can read- 
ily break down grease and other wastes that clog pipes. 
Caustic potash is used primarily to make soft soaps that 
dissolve easily in water. 

Manufacturers produce caustic soda from sodium 
chloride—common table salt—through a process called 
electrolysis. Caustic potash is produced from potassium 
chloride. 

See also Alkali; Base; Electrolysis; Lye; Silver nitrate. 
Cavalier. See Civil War, English. 

Cavalier King Charles spaniel is a breed of dog 
that descended from spaniels popular with the nobility 
in the 1600s. The cavalier was a favourite of King Charles 
Il of England. During the 1800s, the smaller, shorter- 
faced English toy spaniel became increasingly popular. 
In 1928, the two types of spaniel were officially recog- 
nized as different breeds. The cavalier is larger and 
heavier than the English toy spaniel, and has a well- 
filled-out face. It stands between 30 and 34 centimetres 
high at the shoulder, and weighs from 5 to 8 kilograms. 
It has along, silky coat, and comes in four colours— 
black and tan, ruby (rich red), blenheim (rich chestnut 
and white), and tricolour (black, white, and tan). 
Cavalier poets. See English literature (Metaphysical 
and Cavalier poets). 

Cavaliers. See England (The Civil War). 

Cavalry was a unit of soldiers that fought on horse- 
back. These swift-striking, wide-ranging forces formed 
an important part of many armies from ancient times 
until the early 1900s. But by that time, cannons, machine 
guns, and other high-powered weapons had been de- 
veloped that could easily destroy entire cavalry units, 
and mounted divisions were abandoned. 

Cavalry performed a number of other duties during 
warfare in addition to fighting on the battlefield. 
Mounted units carried messages between army camps, 
provided an armed escort for generals, and scouted 


inting on canvas by Frederic Remington; 
Y 


The cavalry charge was an 
important military tactic that 
relied on speed and shock to 
defeat enemy forces. During 
the second half of the 1800s, 
the U.S. Cavalry was often 
used in fighting Indians on 
the western frontier, left. 
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enemy positions. They also aided their army's move- 
ments by carrying out certain screening manoeuvres to 
confuse or hold back enemy forces. 

The ancient Assyrians, Macedonians, Persians, and 
Scythians relied heavily on cavalry, as did the Roman 
Army of the late A.D. 300s. The mounted knights of the 
Middle Ages became famous for their gallantry, dash, 
valour, and honour. But the heavy armour that protected 
the horse and rider also limited speed and movement— 
and thus the effectiveness of a knight in battle. 

Cavalry reached the height of its effectiveness during 
the 1700's and 1800, with the development of the gal- 
loping cavalry charge. This military tactic was used skil- 
fully by European armies of the period, particularly the 
Prussian Army under Frederick the Great and the French 
Army under Napoleon I. Through speed and shock, the 
cavalry charge often broke enemy lines and forced op- 
posing soldiers to flee. In such charges, the cavalry's fa- 
vourite weapon was the sabre, a curved sword specially 
designed for use on horseback. 

Among the most notorious cavalry charges was the 
charge of the British Light Brigade during the Battle of 
Balaclava. This took place in 1854 during the Crimean 
War, Owing to a blunder, the Light Brigade charged 
straight at the Russian guns, with heavy loss of life. 

In the United States, cavalry first became a major fac- 
tor in warfare during the Civil War (1861-1865). During 
the second half of the 1800s, the U.S. cavalry was used 
extensively to fight Indians on the western frontier. 

The widespread use of cannons, machine guns, and 
similar weapons during World War | (1914-1918) made 
attacks by mounted troops useless and costly. Today, ar- 
moured and mechanized units often perform military 
tactics formerly accomplished on horseback. Such units 
are sometimes called cavalry, and many bear the names 
of old cavalry regiments. 

Cavan is one of the three counties of the province of 
Ulster which are in the Republic of Ireland. It is in the 
northern interior of the country. Cavan is sometimes 
called the County of Lakes and Hills, because such fea- 
tures occupy much of its area. There are mountains in 
the northwest. Cavan is a rural county, with Cavan town 
being the main service and manufacturing centre. 

People and government. The population of Cavan 
in 1991 was slightly lower than at the previous census in 
1986. The population of Cavan had been declining for 
many years until the 1970s. There was a slight growth in 
the early 1980s, but then it declined again. About 80 per 
cent of Cavan's people live in rural areas. 

The population of Cavan is 89 per cent Roman Catho- 
lic, but this proportion is lower than in most of the Irish 
Republic. Most of the remainder are members of the 
Church of Ireland, but there are also some people who 
are Presbyterians. Cavan lies mostly within the diocese 
of Kilmore for both the Roman Catholic Church and the 
Church of Ireland. The Roman Catholic cathedral is in 
Cavan town, and the Church of Ireland cathedral is at 
nearby Kilmore. 

Five members of parliament represent Cavan and 
Monaghan together in Dail Eireann. The county council, 
based in Cavan town, is in charge of local government. 
Cavan town also has an urban district council. 

Economy. Cavan is an agricultural county, with one- 
third of the people working in farming. Farms are of 


North 
Atlantic 


Ocean 


Cavan is a rural county in the Republic of Ireland. It lies in the 
northern interior of the country. 


small or medium size, most being between 10 and 35 
hectares. The farmland is not suitable for arable crops 
and 99 per cent is under grass. The main type of farming 
is dairying for the supply of milk to creameries. Most 
farms also rear young cattle. Cavan is the largest pro- 
ducer of pigs in the Irish Republic, principally in the 
east where there are large production units. 
Manufacturing industry accounts for one-fifth of 
Cavan’s employment. The most important activity is food 
processing. There are dairy product plants in Bailiebo- 
rough, Killashandra, and Virginia, and meat processing 
plants in Cavan, Ballyjamesduff, and Shercock. Crystal 
glassware is made in Cavan town, and steel goods in 


n 
Lough Oughter, a large, picturesque lake in County c 
feeds the River Erne. On an island stands a ruined circul 
tower, the remains of Clogoughter Castle. 


facts in brief about Cavan 


Population: 7997 census—52,756. 
Area: 1,891 square kilometres. 
Largest towns: Cavan, Cootehill, Bailiebo i 
tad rough, Kingscourt, 
Chief products: Agricu/ture—cattle, milk, pi 
f ii e , pigs, poultry. Oth 
primary products— bricks, gypsum, timber. (pie 
chemicals, clothing, dairy products, glassware, light engineer- 
ing, meat products, printing, steel goods. 
Origin of name: From the Irish cabhan (a hollow). 


Bailieborough. Other industries include clothing, elec- 
trical transformers, paint, plastics, printing, and textiles. 
More than one-third of the people of Cavan work in ; 
service industries, principally retailing, administration 
education, and health, The tourist industry is important 
There are two forest parks in the county, Dun-a-Ri and ; 
ope and angling on the many lakes is also popular. 
B avan town is the main transport centre. It lies on the 
i sod from Dublin northwestward to Northern Ire- 
Raven e N55 to Athlone and the N54 to 
. The only rai i ight li i 
heiton the chee is a freight line at Kings- 
eea avan m long county, stretching to within 30 
ea oth the east and west coasts of Ireland. It 
Widths Fen res long and 42 kilometres at its greatest 
o i omn in Northern Ireland and Monaghan 
rary counts northern border. To the west are Lei- 
Raith, ongford, and Meath and Westmeath lie to the 
jee ae east and centre of Cavan is a lowland 
a ae metres above sea level, but some hills 
porte ` pe and shales underlie this region. On 
rane ct is id rock are many drumlins (small hills 
Between me eA deposited by glaciers). In the hollows 
Wid marsh e drumlins there are many lakes, streams, 
Sienie AE e The hills and lakes combine to create 
Fentre\of the scape. The largest expanse of water in the 
Mater from ae is Lough Oughter. The lough drains 
lke system i $ of the county to the Erne river and 
The soll n orthern Ireland. 
Mil and a we northwest lies on younger limestone, 
valleys. The k aone It is mainly wild upland with deep 
Kintin an rises to over 600 metres in the Cuilcagh 
land's lone, e Shannon Pot there is the source of Ire- 
Thea gest river, the Shannon. 
Fetes oe rental ranges from less than 1,000 milli- 
metres in th ee in the east to nearly 2,000 milli- 
erage tem a ighest uplands of the northwest. The av- 
liiton, Stones is 5° Cin January and 15° Cin July. 
een people fie monuments show that there have 
ake kwelin iving in Cavan since neolithic times. Many 
county ae or crannogs, are of later date. The 
lom of Boers the eastern part of the Celtic king- 
an Roce the 1500s it was part of Connacht. 
Until the E: under the control of the O'Reilly clan 
granted nate when English and Scottish settlers were 
towns of th as part of the Ulster Plantation. The main 
time. county were founded or expanded at that 


See 
ave ne Ireland, History of; Ulster. 
also called cavern, is a naturally hollow area in 


© earth that i 
that is large enough for a person to enter. 
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enormous chamber filled with colour- 
ations, The Giant's Hall, above, is 
y Caverns in Virginia, 


A cave may consist of an 
ful, strangely shaped rock form: 
‘one of many such chambers of the Luray 


U.S.A. 

Some caves consist of a single chamber only a few me- 
tres deep. Other caves are vast networks of passages 
and chambers. The longest cave ever explored, the 
Mammoth-Flint Ridge cave system in Kentucky, U.S.A., 
extends more than 306 kilometres. 

The interior of a cave is a dark, damp place where 
sunlight never enters. However, artificial light supplied 
by explorers may reveal a strange underground land- 
scape filled with beautiful, oddly shaped rock forma- 
tions called speleothems. Many caves also have under- 
ground lakes, rivers, and waterfalls. 

The scientific study of caves is called speleology. Sci- 
entists who study caves and the organisms that live in 
them are known as speleologists. Many people enjoy 
the hobby of exploring and mapping caves. The hobby 
is called potholing, caving, or spelunking. 

How caves are formed. Most caves are formed in 
limestone or in a related rock, such as marble or dolo- 


mite. Such caves, called solution caves, form as under- 
ground water slowly dissolves the rock. This process 
takes thousands of years. It begins when surface water 
trickles down through tiny cracks in the rock to the 
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A sectional view of 
a solution cave 


Surface stream 


Interesting caves of the world 


i in limestone when water dissolves sec- 
i „ such as the one shown below, is formed in l 
R Many of the cave's features develop from minerals deposited by the water. 


Limestone 


Cave or cave area 
Ajanta Caves 


Atea Kananda 
Blue Grotto 
Cango Cave 
Carlsbad Caverns 


Dambulla Cave 
Elephanta Caves 


Fingal's Cave 
Gouffre de la 
Pierre St. Martin 
Jenolan Caves 
Lascaux Caves 
Lava Beds National 
Monument 
Mammoth-Flint Ridge 
Cave System 


Naracoorte Caves 
Niah Caves 


Waitomo Cave 


Location 
Near Aurangabad, India 


Papua New Guinea 

Isle of Capri, Italy 

South Africa 

Southeastern New Mexico 


Sri Lanka 
Near Bombay, India 


Staffa, Scotland 


Border of France and Spain 
New South Wales, Australia 
Southwestern France 
California, United States 
Kentucky, United States 
South Australia 

Sarawak, Malaysia 


North Island, New Zealand 


Outstanding features 
A series of 29 natural caves enlarged and decorated as 
Buddhist temples ’ T 
One of the world's deepest caves, measuring about |. 
kilometres in depth 
Sea cave that fills with sapphire-blue light when the 
sun shines through its waters a 
Once occupied by Stone Age people, it now contain 
magnificently illuminated chambers A 
Contains some of the world’s largest and most spe 
ular stalactites and stalagmites 
Decorated Buddhist cave temple ‘ 
Cave temples decorated with paintings of Hindu 
and Hindu legends Fe 
Sea cave, lined by basalt pillars, which inspired bit 
Mendelssohn to compose his overture The Hel 
des ing about 1.6 
One of the world’s deepest caves, measuring abo 
kilometres in depth i cave 
Popular tourist attraction with superb displays © 
features a 
Has prehistoric wall paintings believed to be tem 
thousands of years old; closed to the public Res 
Includes more than 300 lava caves, as well as othe! 
canic formations : dan 
Longest cave system ever explored, with more 
306 kilometres of interconnected passages a” vers 
chambers; includes underground lakes and m 
Contains spectacular stalactites and stalagmites 4 
Excavations in these caves have revealed ene 
human life on Borneo as long as 40,000 years ceil- 
Thousands of tiny glowworms cling to the cave 
ing, resembling stars in the night sky 


gods 


water table, the level at which the underground area is 
saturated. There the water dissolves some of the rock, 

forming passages and chambers. The water may form 

deep pits in places where the rock tilts sharply. 

Limestone and similar rock are only slightly soluble in 
water. But the water that trickles down from the surface 
contains carbon dioxide, which has been absorbed from 
the air and soil above the rock. The carbon dioxide 
forms a mild acid in the water, and this acid helps dis- 
solve the rock. 

Eventually, the water table may drop below the level 
of the cave. Or, the cave may be raised above the water 
table by an earthquake or, more often, by a gradual up- 
lifting of the ground. Most of the water then drains out, 
and air fills the cave. A surface stream may enter the 
cave and flow through it. The stream continues the proc- 
ess of dissolving the rock and thus enlarges the cave. 
Connections from the cave to the surface may develop 
in several ways. For example, the rock above part of the 
cave may collapse, forming a vertical entrance called a 
sinkhole. Sinkholes are also called swallowholes or pot- 
holes, from which the term potholing comes. Other en- 
trances to caves may be horizontal. They may develop 
on ahillside or a valley slope, especially at a point 
where a spring or stream flows from a cave. 

Other caves, called /ava caves, form from molten lava. 
As lava flows down a slope, its outer surface cools and 
hardens, but the lava beneath remains molten. The mol- 
ten lava continues to flow and eventually drains out, cre- 
ating a cave. Lava caves are near the surface of the earth 
ma have many openings in their thin roof. Sea caves 
orm along rocky shores as the surf and wind wear away 
weak areas of the rock. 

e neieorharis: If the water table drops below the 
a fa a water may continue to seep in through 
ae y the rock. The water contains dissolved miner- 
> i enters the cave, some of the minerals crystallize 
are deposited as speleothems. A speleothem may 


As 

Asner or potholer explores the dark interior of a cave. 

ing for ‘at has a headlamp, and he wears heavy, rugged cloth- 
Protection against jagged rocks and dripping water. 
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be white, brown, red, or multicoloured, depending on 
the minerals that form it. 

The best-known kinds of speleothems are stalactites 
and stalagmites. Stalactites are iciclelike formations that 
hang from the ceiling of a cave. Stalagmites are pillars 
that rise from the floor. A stalactite and a stalagmite may 
join and form a column. See Stalactite; Stalagmite. 

Many other kinds of speleothems may also form ina 
cave. Drapery consists of thin sheets of rock that hang 
from the ceiling. Flowstone develops where a thin film 
of water flows over the walls and floor of a cave, depos- 
iting sheets of minerals. Gypsum flowers are delicate 
spiral crystals that sprout from porous rock. Helictites 
are strangely twisted cylinders that grow from the walls, 
ceiling, or floor of a cave, or from other formations. 

Life in caves. Wall paintings, stone tools, and skele- 
tal remains found in caves show that people lived there 
thousands of years ago. Today, many kinds of animals, 
including a small number of human beings, use caves as 
permanent shelters. See Cave dwellers. 

‘Animals that live in caves include birds, crickets, liz- 
ards, raccoons, rats, salamanders, and spiders. Many 
bears hibernate in caves. Large numbers of bats roost in 
caves during the day and fly out at night to hunt for in- 
sects. The guano (manure) of bats provides food for the 
countless beetles, millipedes, flatworms, and other crea- 
tures that make their home in caves. 

Various species of animals known as troglobites live 
in the innermost part of caves, where there is no light, 
wind, or change in temperature and humidity. Such ani- 
mals include certain beetles, fish, salamanders, and spi- 
ders. Most troglobites are blind and have a thin, colour- 
less skin or shell. They rely on highly developed senses 
of smell and touch to make up for their lack of sight. 

Green plants, such as algae, ferns, and mosses, may 
grow in the outer parts of caves, which receive some 
sunlight. Only fungi and other organisms that do not re- 
quire light can live in the dark inner areas. 

Spelunking is an exciting but relatively dangerous 
hobby. Individuals who wish to explore caves should al- 
ways do so in groups that are headed by experienced 
leaders. 

Spelunkers use sturdy ropes or cable ladders to scale 
steep underground cliffs. They wear hardhats and rug- 
ged, heavy clothing for protection against dripping 
water and jagged rocks. A spelunker should always 
carry at least two sources of light—a headlamp attached 
to the hardhat plus a flashlight held in the hand. 

Experienced spelunkers leave a cave in the same con- 
dition as they found it. Therefore, they neither damage 
nor remove anything they may find in the cave. Speleo- 
thems are fragile and, if broken, cannot be restored. In 
addition, some cave animals are extremely rare and can 
be easily harmed. , 

Caves in the Americas. North America contains 


huge caves with spectacular displays of speleo- 
ene Th Carlsbad Caverns, Mam- 


thems. Three groups of caves— / 
moth Cave, and Wind Cave—are protected in national 
parks. Mammoth Cave, Kentucky, is part of the world’s 
longest known cave system. South America's many 
caves include the Ribeira Caves in a limestone district in 
southern Brazil. 


Caves in Europe. 
limestone uplands, Wl 


The Balkan Peninsula has large 
hich are riddled with caves. The 
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Postojna Cave, in Slovenia, contains one chamber called 
the Concert Hall, where symphony concerts have been 
held. Some caves in the French Alps and in the Pyre- 
nees, between France and Spain, are among the world's 
deepest. x 

The largest known cave area in the United Kingdom is 
the limestone Craven district in the north Pennine Hills 
of England. This region contains at least 400 caves. They 
include the deepest known British cave, Pen-y-Ghent 
Pot, which is 160 metres deep. Gaping Gill, in the same 
region, is the largest known British cave. It is 137 metres 
deep, 150 metres long, 27 metres wide, and 34 metres 
high. The Peak District, in the south Pennine Hills, is an- 
other important cave region, containing more than a 
hundred caves. The caves of this region contain a beau- 
tiful stone called b/ue john, which is made into vases 
and ornaments. The Mendip Hills in Somerset contain 
the Cheddar Caves, which have spectacular formations 
of stalactites and stalagmites. 

Cave systems in Wales include Dan yr Ogof and Ogof 
Ffynon Ddu, in the upper Swansea Valley. Agen Allwed, 
in Powys, has about 25 kilometres of chambers and pas- 
sages, and is the most extensive cave system in the 
United Kingdom. Fermanagh, in Northern Ireland, has 
many caves. The best known is the Marble Arch. In Ire- 
land, the longest cave is at Slieve Elva, in County Clare. It 
is 346 metres long. 

Sea caves occur in all sea cliffs and are most common 
on the western coasts. The best known sea caves are 
Fingal's Cave, on the island of Staffa, and Smoo Cave in 
Sutherland, both in Scotland. 

Caves in Asia. China has many caves, especially in 
the southeastern uplands. The deepest known cave in 
Asia is the Ghar Parau in the Zagros Mountains of Iran. 
Explorers have reached a depth of 751 metres, but water 
prevented further descent. The largest known cave 
chamber is the Sarawak Chamber, in Malaysia's Gunung 
Mulu National Park. It is 700 metres long, its average 
width is 300 metres, and its minimum height is 70 me- 
tres. Also in Sarawak are the Niah Caves, where frag- 
ments of tools used by people more than 40,000 years 
ago have been found. 

Many caves in southern Asia have religious associa- 
tions and some are used as Buddhist or Hindu temples. 
Southern India and Sri Lanka contain thousands of rock 
temples. Many of them are highly decorated with beau- 
tiful wall paintings and sculptures. Many cave temples 
have been carved into the rock and some are natural 
caves that have been enlarged, For example, the Ele- 
phanta Caves on Elephanta Island, in Bombay harbour, 
date from the A.D. 700s and 800s. The Buddhist Ajanta 
Caves in Maharashtra province are carved in granite, 
and the wall paintings depict Indian gods and legends. 

Caves in Africa. Morocco and Algeria contain many 
impressive caves, including Kef Toghobeit Cave, in 
northern Morocco, which is about 700 metres deep. But 
South Africa's Cango Caves are perhaps the best known 
in Africa. They consist of a series of illuminated cham- 
bers with many beautiful rock formations. 

Caves in Australasia. Most limestone caves in Aus- 
tralia are found in the southeastern part of the country. 
These include such beautiful caves as those at Jenolan, 
Yarrangobilly, and Abercrombie in New South Wales, 
and at Buchan and Lilydale in Victoria. Jenolan Caves 


were discovered by Europeans between 1838 and 184), 
In 1866, the area was made a special reserve and is now 
a tourist attraction. 

South Australia has some beautiful caves near Mount 
Gambier and Naracoorte. The Naracoorte Caves con- 
tains fossils of extinct marsupials (see Marsupial). The 
large dry caverns in the desert area of the Nullarbor 
Plains have also yielded fossil finds. Ancient Aboriginal 
art has been found in one of the caverns, called Koon- 
alda Cave. Aboriginal cave art is abundant in Arnhem 
Land and Kakadu National Park, in Northern Territory, 
central Queensland, and southwestern Tasmania. 

The Kimberley Ranges of Western Australia contain 
limestone caves and others are located around Augusta 
in the extreme southwest of the state. Most of Queens- 
land's caves are in the east of the state, such as around 
Chillagoe and Mungana, and between Rockhampton 
and Gladstone. Tasmania has caves near Hastings, south 
of Hobart, and Mole Creek, in the north. 

In New Zealand, the King Country in central North Is- 
land contains the best-known caves, notably the Wai- 
tomo Caves with their famous glowworm grotto. 

Related articles in World Book include: 


Carlsbad Caverns Naracoorte Caves 
Cheddar Prehistoric people 
Jenolan Caves Staffa 


Mammoth Cave Waitomo Caves 


Cave dwellers are people who live in caves or in the 
shelter provided by overhanging rocks at the bottom of 
cliffs. Prehistoric people are often incorrectly called 
“cave men,” though some did live in caves. { 

One of the earliest known caves used by people in 
Europe is in southern France. About 500,000 years ago, 
people used stone tools in the cave to kill animals for 
meat. Another famous cave site is near Beijing (also 
spelled Peking), China, Prehistoric people occupied it 
between 500,000 and 250,000 years ago. 

About 100,000 years ago, some Neanderthal people 
lived in caves in Europe and western Asia. Some Cro- 
Magnon people occupied caves in those regions from 
about 40,000 years ago until about 8,000 B.C. The Nean- 
derthal and Cro-Magnon people built tents and other - 
shelters in the cave entrances. They used the dark inte” 
ors for ceremonial purposes. The Cro-Magnons painte 
pictures of animals on the cave walls and probably 
thought the paintings had magic qualities. 

However, relatively few people have ever been cave 
dwellers. Caves are uncommon in most parts of the 
world. In addition, people have found most caves t00 
cold, damp, or dark to live in. Such animals as cave 
bears, cave hyenas, and cave lions also discouraged 
cave dwelling. 

In the Americas, some Anasazi Indians lived in cav? 
villages in what is now the Southwestern United saa 
from about A.D. 1000 to 1300. Today, a few cave dwel 
ers live in parts of Africa, Asia, Europe, and the Near is 
East. In Spain, about 3,000 Gypsies make their homes: 
caves near Granada. They also have churches, schoo’ 
and stores in caves. 

Cave man. See Cave dwellers. : 
Cave painting. See Prehistoric people (Religio 
art); Painting (Prehistoric painting). n 
Caveat emptor is a Latin term meaning /et the o 
beware. Technically, unless a guarantee accompani®: 


nand 


goods or services, the buyer assumes any risks of pur- 
chase. Since the 1960's, however, measures to protect 
consumers have strengthened the buyer's position. 
Many governments, businesses, and consumer advo- 
cates now take a position of caveat venditor—‘let the 
seller beware.” 

Cavefish refers to four species of small, slender, 
spindle-shaped fish of the southeastern United States. 
They are about 10 centimetres long. Cavefish have small 
eyes but cannot see. The body has no pigments, and the 
cavefish looks pink because the blood shows through 
the flesh. The body has rows of tiny sensitive projections 
which help the fish sense its way and find food. 

The northern cavefish from the states of Indiana and 
Kentucky show unusual behaviour. The female carries 
the fertilized eggs in its large gill chambers for up to 
two months until they hatch. 

Scientific classification. Cavefish belong to the family Am- 
blyopsidae. The northern cavefish is Amblyopsis spelaea. 
Cavelier, René-Robert. See La Salle, Sieur de. 
Cavell, Edith Louisa 
(1865-1915), was an English 
nurse. Her tragic death 
made her one of the mar- 
tyrs of World War I. Cavell 
was in charge of a hospital 
in Brussels, Belgium, when 
German troops occupied 
the city in 1915. For several 
months she assisted Allied 
soldiers, about 200 in all, to 
escape to the Dutch bor- 
der. Arrested by the Ger- 
mans, she was sentenced 
to die. “Patriotism is not 
enough” were her last 
words before a German firing squad shot her. Her body 
was later taken to Norwich, England, her birthplace, and 
statue was erected to her memory in London. 
Cavendish, Henry (1731-1810), an English physicist 
W chemist, discovered many fundamental laws of elec- 

Cah He also conducted important experiments in 
cl emistry and heat. In 1766, Cavendish discovered the 
ii of hydrogen and identified it as an element, 
i ing it inflammable air. Later he showed that water is 
pound of hydrogen and oxygen. In 1798, using a 
th sion-balance type of apparatus, Cavendish measured 
ne density of the earth (see Torsion balance). Much of 
Eek in electricity remained unpublished until the 
well 800s, when another physicist, James Clerk Max- 
Rak pated his papers (see Maxwell, James Clerk). Cav- 
bride was born in Nice, France. He attended Cam- 
a ge University in England. 
‘avern. See Cave. 
mon the salted eggs of sturgeons, a group of large 
ae viar is considered a delicacy in many parts of the 
salted Soon after the eggs are harvested, they are 
i and drained, and packaged for sale. Caviar spoils eas- 
ea requires refrigeration. It may be pasteurized and 
ta lum-packed to prevent spoilage during shipping. 
Sia produces most of the world’s caviar. 
INA ranges in colour from grey to black. The most 
el e caviar comes from a kind of sturgeon called 
‘9a. Other fine caviar comes from the osetra and 


Edith Cavell 
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Caviar is considered a delicacy in many parts of the world. The 
types of caviar in the picture above, from left to right, come 
from beluga, osetra, and sevruga sturgeons. 


sevruga sturgeons. Pressed caviar is a flavourful and less 
expensive product made from broken or crushed stur- 
geon eggs. The eggs of lumpfish, salmon, and whitefish 
are sometimes marketed as caviar. 
Cavity. See Teeth (Diseases and defects of the teeth). 
Cavour, Count di (1810-1861), Camillo Benso Cavour, 
an Italian statesman, helped unite the peoples of Italy 
under a single kingdom. He served as prime minister of 
the Kingdom of Sardinia from 1852 to 1859 and from 
1860 to 1861. Under his leadership, the Kingdom of Sar- 
dinia and France fought a war against Austria in 1859, As 
a result, Austria was expelled from its province of Lom- 
bardy. The Kingdom of Sardinia then annexed Lombardy 
and all the states of central Italy except the area around 
Rome. Cavour, Giuseppe Garibaldi, and others helped 
bring about the unification in 1861 of all Italy except Ve- 
netia and Rome. Cavour was born in Turin. 

See also Italy (History); Sardinia, Kingdom of. 
Cavy is the general name for several related South 
American rodents. Guinea pigs are the best-known ca- 
vies and make good pets because they are easy to care 
for, Other cavies include maras, also called Patagonian 
hares, and mocos. Most cavies have thick bodies, short 
legs, and short, bristly hair, But maras have long, thin 
legs. A few kinds of domesticated (tamed) guinea pigs 
have long hair. All cavies are plant eaters. 

Scientific classification. Cavies belong to the order Roden- 
tia, family Caviidae. 

See also Guinea pig; Rodent. 


ras or Patagonian hares live in 
d grasslands. They eat plants. 


Long-legged cavies called mai 
South American scrub deserts am 
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Cawdrey, Robert. See Dictionary (History). ; 
Cawley, Evonne (1951- — ), a part-Aboriginal tennis 
player, became the second Australian to win a Wimble- 
don women’s singles title. She won at Wimbledon in 
1971 and again in 1980. Evonne Goolagong was born at 
Griffith, in New South Wales. She first showed great po- 
tential as a tennis player at the age of 15. In 1970, she 
won several tennis titles in Europe. She married Roger 
Cawley in 1975. 

Cawnpore. See Kanpur. 

Caxton, William (1422?-1491), introduced printing 
into England. He published many old, popular tales, in- 
cluding those of Geoffrey Chaucer and the King Arthur 
legends. Caxton also translated other stories into English 
and helped fix the literary form of the language. 

The first book printed in the English language was a 
translation of the story of Troy, The Recuyell of the His- 
toryes of Troye. Caxton helped produce the book in 
Flanders in about 1475. He then returned to England and 
set up a press near Westminster Abbey. In 1477, he pub- 
lished The Dictes or Sayings of the Philosophers, the 
first book printed in England. In 1481, he published The 
Myrrour of the World, which was the first illustrated 
book to be printed in England. 

Caxton was born in Kent, England. As a youth, he was 
apprenticed to a London merchant. He then went to 
Bruges, Belgium, and lived abroad for 30 years. In 1471, 
he went to Cologne, Germany, to learn printing. 

See also Advertising (The impact of printing); Book 
(The spread of printed books); English literature (The 
beginning of modern English). 

Cayenne (pop. 38,000) is the capital and largest city of 
French Guiana, a French possession on the northern 
coast of South America. It lies on an island off the coast, 
where the Cayenne and Mahury rivers meet. For loca- 
tion, see French Guiana (map). Cayenne is a shipping 
centre. Its industries include the production of dia- 
monds, gold, rice, sugar cane, and timber. Cayenne has 
an international airport and two modern hotels. It also 
has many old colonial buildings that are used as muse- 
ums and government offices. 

Cayenne was founded by the French in 1643, but it 
was not permanently settled until 1664. France gained 
control of what is now French Guiana in 1667. In 1854, 


France turned French Guiana into a colony for prisoners. 


The prisons were closed in 1945. 

Cayenne pepper is a hot-tasting red powder made 
from the fruit or pods of a kind of capsicum plant. It is 
used as a food flavouring. It may be made by powdering 
the dried fruit or by grinding and baking them into 
cakes, The cakes are then ground and sifted. 

_ Scientific classification. Cayenne pepper belongs to the 
nightshade family, Solanaceae. It is Capsicum frutescens. 
See also Capsicum; Pepper. 

Cayley, Sir George (1773-1857), is often called the fa- 
ther of modern aeronautics. He contributed many ideas 
to the early history of aviation. Cayley wrote about heli- 
copters, parachutes, and streamlining. He conceived the 
biplane and built a glider that flew 270 metres. But Cay- 
ley believed that the first attempts at powered flight 
would be successful only with lighter-than-air craft. He 
suggested the use of a long, streamlined balloon—such 
as those used today in blimps—to support such a craft, 
Cayley was born in Brompton, North Yorkshire, England. 


See also Aeroplane (First manned flights); Glider 

(Early days). 

Cayman. See Alligator; Crocodile. 

Cayman Islands are an island dependency of the 
United Kingdom (UK) located in the West Indies. The de- 
pendency consists of three islands, Grand Cayman, Little 
Cayman, and Cayman Brac, situated in the Caribbean 
Sea about 300 kilometres northwest of Jamaica. George 
Town is the capital of the Cayman Islands. It is home to 
half the population of the country. 

Government. Under the 1992 Constitution, the Cay- 
man Islands are governed by an executive (administra: 
tive) council and a /egis/ative (law-making) assembly. A 
governor, who is appointed by and represents the mon: ` 
arch of the United Kingdom, chairs the nine-member ex 
ecutive council. The governor is responsible for de- 
fence, internal security, external affairs, and the civil 
service. The 18-member legislative assembly is elected 
by residents of the Cayman Islands. 

People. The population of the Cayman Islands is 
about 24,000. About 75 per cent of the inhabitants are of 
African descent. Americans and Britons make up about 
24 per cent of the population. The remainder are of vari- 
ous nationalities. The official language is English. The 
major religious groups are Baptists, Methodists, Angli- 
cans, and Roman Catholics. 

Land and climate. The total land area is 259 square 
kilometres. Low-lying mangrove swamp accounts for 
about two-thirds of this area. Most of the remainderis 
scrub forest, able to withstand the drought that results 
from the islands’ long, dry season. The climate is tropici 
with an annual average temperature of 24 °C. The aver- 
age annual rainfall is 152 centimetres. 

Economy. Tourism contributes about 33 per cent of 
the value of all goods and services produced within the 
Cayman Islands and employs 35 per cent of the work- 
force. The other main service industry is finance. It ac- 
counts for 34 per cent of the value of the goods and 
services produced. The Cayman Islands are among the 
world's largest banking centres. Many foreign individu- 
als and businesses deposit funds in the islands’ finan 
houses and banks. About 21 per cent of the workforce 
are employed in banks and financial institutions. i 

Agriculture contributes less than 1 per cent to the li 
come of the Cayman Islands. Farmers grow mostly to- 
matoes and bananas. Cattle, poultry, and pigs are the 
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chief livestock in the Cayman Islands. 

The Cayman Islands’ economy is heavily dependent 
onthe United States, which provides 75 per cent of its 
imports and is the major source of tourism and finance. 
Other major trading partners are Canada, Japan, the 
Netherlands Antilles, and the United Kingdom. 

History. Christopher Columbus first sighted the Cay- 
man Islands in 1503. British control of the Cayman Is- 
lands began in 1670, when the islands were made a de- 
pendency of Jamaica. The governor of Jamaica was 
responsible for the islands until 1958. In 1962, after just 
over three years as a unit territory in the West Indies 
Federation, the Caymans became a separate UK colony. 
The islands received a new constitution in 1972, and this 
was revised in 1992. 

The country is one of the most prosperous and politi- 
cally stable in the Caribbean. However, the Cayman Is- 
lands, have recently experienced increasingly serious 
problems with drug-related crime. 

Cazabon, Michel (1813-1888), a Caribbean artist, is re- 
membered for the clear picture his works give of life in 
the West Indies during the mid-1800s. He exhibited his 
landscape paintings in Paris in the 1840's. 

Michel Jean Cazabon was born near San Fernando, 
Trinidad. His parents owned a sugar plantation. They 
were free coloureds,” whose families had immigrated 
to Trinidad from Martinique after the French revolution 
of 1789, Cazabon attended school in England. He re- 
turned to Trinidad in 1830. In 1839, he went to Paris to 
study painting. His work was shown at the Salon du Lou- 
vre in 1839, and every year from 1843 to 1847. 

In 1848, he returned to Trinidad where he became a 
popular society painter. He worked on portraits of plant- 
ers and merchants, and on Trinidadian scenery. In 1862, 
Cazabon moved to St. Pierre, Martinique. In 1870 he re- 
turned to Trinidad, He died in virtual poverty in 1888. 


Michel 
raits like thi 
its like this one of Anna Stoumeyer painted in 1876. 


Cazabon, a Caribbean artist, became popular with por- 
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Cazaly, Roy (1893-1963), was one of the most spectac- 
ular players of Australian Rules football. His high mark- 
ing inspired crowds to shout “Up there, Cazaly!” when 
he leapt for the ball. Cazaly was adept at one-handed 
marks. He played for St. Kilda in Victoria, Australia, from 
1909 until 1921. 

CB radio. See Citizens band radio. 

CD, in recording. See Compact disc. 

Ceausescu, Nicolae (1918-1989), ruled Romania from 
1965 to 1989 as head of the country’s Communist Party. 
In 1968, he also became head of state. Ceausescu 
worked to make Romania independent of the Soviet 
Union, Europe's top Communist power. But Ceausescu 
was a dictator and placed strict controls on the lives of 
his people. He also established economic programmes 
that caused severe shortages of consumer goods. He 
used his power illegally to gain great personal wealth, 
and he put his relatives in high government positions. 

In 1989, Ceausescu refused to follow democratic re- 
forms that had swept through other European Commu- 
nist countries. Tens of thousands of Romanians pro- 
tested against his rule. Thousands were killed when his 
security forces tried to crush the demonstrations. After 
fierce fighting, an antigovernment group overthrew 
Ceausescu. Ceausescu and his wife, Elena, were exe- 
cuted on Dec. 25, 1989, after the new government found 
them guilty of murder and embezzlement. 

Ceausescu was born in Scornicesti, near Pitesti. He 
served in the Union of Communist Youth from 1933 to 
1936, and then joined the Communist Party. He served as 
a committee secretary from 1954 to 1965. He became a 
member of the Politburo in 1955. 

Cebu (pop. 2,645,735) is an island province in the centre 
of the Visayan Islands in the Philippines. Cebu is along, 
narrow island, with an area of 5,089 square kilometres, It 
is the most densely populated province in the Philip- 
pines. Cebu has a high mountainous backbone that runs 
the length of the island, about 225 kilometres. Farmers 
cultivate much of the land, even on steep slopes. Maize, 
harvested three times a year, is the islanders’ main crop. 
But coconuts, fruit, rice, sugar cane, and tobacco are 
also grown. Cebu possesses some mineral deposits, in- 
cluding copper, coal, and gold. See also Cebu City; Vi- 
sayan Islands. 

Cebu City (pop. 610,417) is the capital of Cebu prov- 
ince in the Philippines. The city is second only to Manila 
as a commercial, educational, and trading centre for the 
Philippines. Its international airport is on Mactan. The 
busy port handles copra (dried coconut) and tobacco 
grown in the region. ‘ 

The city’s most famous historical landmark is the 
cross planted by the explorer Ferdinand Magellan in 
1521, in what is now Magallanes Street. On Mactan, a 
monument has been erected to Lapu-Lapu, the Filipino 
who is said to have killed Magellan there in 1521, and 
who is regarded as the nation’s first freedom fighter. 

Cebu City was founded in 1565 by the Spanish mis- 
sionaries Miguel Lopez de Legazpi and Fray Urdaneta. It 
became the first national capital of the Philippines. Ma- 
nila took over as capital in 1571. Cebu City was incorpo- 
rated as a charter city in 1936. fi 
Cecil is the name of one of Britain's most famous fami- 
lies. One member of the family was William Cecil, Lord 
Burghley, who.guided England's foreign and domestic 
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policies for 40 years under Elizabeth I (see Burghley, 
Lord). Another member of the family, Robert Arthur Tal- 
bot Gascoyne-Cecil, served as prime minister three 
times (see Salisbury, Marquess of,). 

Thomas Cecil (1542-1623), Earl of Exeter, was Lord 
Burghley’s eldest son. He helped crush a rebellion led 
by the Earl of Essex in 1601. 

Robert Cecil (1563-1612), Earl of Salisbury, was 
Burghley’s younger son. He served as secretary of state 
from 1596 to 1608 and as lord treasurer from 1608 until 
his death. 

Robert Arthur James Gascoyne-Cecil (1893-1972), 
fifth Marquess of Salisbury, served as Conservative 
leader in the House of Lords from 1942 to 1945 and from 
1951 to 1957, 

Cecil, Lord David (1902-1986), an English author and 
literary academic, wrote lively and scholarly biogra- 
phies. These included The Stricken Deer, a life of Wil- 
liam Cowper (1929); Sir Walter Scott (1933); Melbourne 
(1954); Max, a biography of Max Beerbohm (1964); and A 
Portrait of Jane Austen (1978). He also edited the Oxford 
Book of Christian Verse (1940). Edward Christian David 
Gascoyne Cecil was born in London. 

Cecil, Robert Arthur Talbot Gascoyne-. See 
Salisbury, Marquess of. 

Cecil, William. See Burghley, Lord. 

Cecilia, Saint is a saint and martyr of the Roman Cath- 
olic Church. She is the patroness of music and, accord- 
ing to tradition, invented the organ. Many music socie- 
ties have been named in her honour. Because she was 
blind, she is also the patron saint of the blind. According 
to her legend, which dates from the late A.D. 400's, she 
was cruelly put to death in about 230. Her tomb is in the 
Church of Saint Cecilia in Rome. Her feast day is Novem- 
ber 22. 

Many artists have portrayed Saint Cecilia in paintings. 
She appears in “The Second Nun's Tale” in Geoffrey 
Chaucer's The Canterbury Tales. She also appears in the 
poems “Alexander's Feast’ (1697) and “Song for St. Cecil- 
ia's Day" (1687) by John Dryden and “Ode for Music on 
St. Cecilia's Day” (1713) by Alexander Pope. 

Cecropia moth. See Moth (pictures), 

Cedar is a group of large evergreen trees that grow in 
many parts of the world. There are two major groups of 
cedars, the cupressineous cedars of the cypress family 
and the true cedars of the pine family. 

Cupressineous cedars have small, scalelike leaves 
that grow flattened against the branches. They also have 
small cones, most of which are less than 1.3 centimetres 
long. Several species of cupressineous cedars grow in 
North America. Most of these trees have shallow roots 
and thrive in moist soil. The Port-Orford cedar grows in 
the mountains of western North America from Alaska to 
northern California. The wood of North American cedars 
is very resistant to rot. It can easily be sawed, planed, 
and carved. The wood is used to make boats, pencils, 
and telephone poles. 

True cedars are trees that belong to the pine family. 
They have tufts of needlelike leaves that measure from 
1.3 to 4 centimetres long, and barrel-shaped seed cones 

that measure 8 to 13 centimetres long. The cones grow 
straight out from the branches of mature trees and take 
two years to ripen. 

There are four species of cedar—the Atlas cedar of 
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The main kinds of cedars, cupressineous and true cedars, dif 
fer in structure. Cupressineous species include the Port-Orford 
cedar, below, The cedar of Lebanon, above, is a true cedar. 
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the Atlas Mountains in northern Africa; the Cyprus 
cedar of the island of Cyprus; the cedar of Lebanon, of 
the Middle East and Asia Minor; and the deodar of the 
Himalayas. The Atlas cedar has upright branches, those 
of the deodar are drooping, while those of the cedar of 
Lebanon tend to grow horizontally. Cedars are very ât 
tractive, stately-looking trees that are planted as orna- 
mental trees in areas that have warm summers. 

Cedar wood is light, soft, and hard wearing. It has à 
reddish colour and tends to be sweet smelling. The 
cedar of Lebanon has especially fragrant-smelling ed fi 
People of early Middle East civilization used it for buil 
ing palaces, ships, temples, and tombs. Because it has i 
been used so extensively, very few of these trees exist! 
the wild and the cedar of Lebanon is now classed as a" 
endangered species. 

Other evergreen trees with reddish wood are also j 
known as cedars. In Australia, the name cedar applies í 
two timber trees—the red cedar, and the white cedar 0! 
Persian lilac tree. : 

Scientific classification. True cedars belong to the pine 
family Pinaceae, genus Cedrus. The Atlas cedar is C atant 
Cyprus cedar is C brevifolia; Cedar of Lebanon is C libari 
deodar is C deodara. North American cedars belong to w 
press family Cupressaceae. The Port-Orford cedar is ou mily 
paris lawsoniana. Australian cedars belong to the tropical i 
Meliaceae; the red cedar is Toona australis, the white cedar 
Melia azedarach. 

See also Arborvitae; Juniper; Pine. 
Cedar of Lebanon. See Cedar. 
Cedar waxwing. See Waxwing. f Ew- 
Celandine is the name of two unrelated plants 0 
rope and western Asia, both introduced into North mily. 
America. The lesser celandine is in the buttercup ia 
Itis one of the earliest spring flowers. It is low Ir ave 
with heart-shaped, dark green leaves. The flowers 


glossy yellow petals which 
fade to white. It is found in 
damp places such as hed- 

gerows and woodland. 

The celandine is in the 
poppy family. Its juice was 
once used to treat warts, 
jaundice, and other ail- 
ments. The plant grows 
from 30 to 60 centimetres 
high. It has greyish-green 
leaves, and yellow flowers. 
Celandine thrives in rich, 
damp soil. 

Scientific classification. 
The lesser celandine is in the 
buttercup family, Ranucu- 
laceae. It is Ranunculus ficaria. The celandine is in the poppy 
family, Papaveraceae. It is Chelidonium majus. 


Celandine 


Celebes. See Indonesia (The islands). 
Celebration. See Feasts and festivals; Holiday; and 
articles for each month of the year. 
Celery is a popular vegetable related to carrots and 
parsley. Celery is eaten raw in salads or with dips. It is 
also used in soups and as a garnish for other foods. 
The celery plant consists of several long stalks with 
feathery leaves at their tips. The stalks grow from a short 
base called the mainstem and measure up to 35 centi- 
Metres long. The stalk is the part of the plant that is 
eaten. The leaves grow from the tops of the stalks and 


Th 
poy plant, /eft, consists of stalks that grow directly from 
eine re of the root, right. Celery has feathery leaves, bottom 
» and tiny, greenish-white flowers, top centre. 


a a circular cluster. Most varieties of celery have a 

ees colour. 

tile ery requires a long growing season and moist, fer- 

plant cel grows best in cool weather. Growers often 

After these seeds in greenhouses or outdoor beds. 

are trans k edlings reach 13 to 15 centimetres high, they 

complet planted to the field. The plant takes two years to 

Vested d; its life cycle. The stalks grow and are har- 

mainst uring the first year. During the second year, the 
em develops into a bushy plant about 1 metre 
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high. The seeds of the cel- 
ery plant form on this bush. 

Scientific classification. 
Celery belongs to the family 
Umbelliferae (Apiaceae), It is 
Apium graveolens. 


Celery cabbage. See 
Chinese cabbage. 
Celesta is a pianolike mu- 
sical instrument played by 
means of a keyboard. Small 
hammers striking against 
steel plates instead of 
strings produce the tone. 
The plates rest above hol- 
low boxes that resonate (increase) the sound. The ce- 
lesta makes a clear, sweet sound, and its name comes 
from a French word meaning heavenly. It is used in 
compositions for orchestras but is rarely heard as a solo 
instrument. Auguste Mustel, a Frenchman, invented the 
celesta in 1886. 

Celestial equator. See Astronomy (table: Astronomy 
terms; Locating objects in the sky). 

Celestial navigation. See Navigation (Celestial navi- 
gation). 

Celestial poles. See Astronomy (table: Astronomy 
terms; Locating objects in the sky). 

Celibacy is the state of being unmarried. In particular, 
the term refers to the custom of refraining from sexual 
relations for religious or moral reasons. 

Some religions teach that priests must avoid sexual 
relations for a period of time to purify themselves be- 
fore conducting religious ceremonies. Some Christian 
leaders have taught that celibacy frees individuals from 
family distractions so they can concentrate on religious 
duties. Christian and Buddhist monks and nuns practise 
celibacy as a religious ideal. In addition, all Roman Cath- 
olic priests must remain celibate. In Eastern churches, 
married men can become priests, but bishops must 
practise celibacy. However, most major religions do not 
view permanent celibacy as a moral ideal. 

In the early Christian church, clergy could marry. By 
the 400s, several church councils and popes had begun 
to require them to practise celibacy. This requirement 
was not generally met for several hundred years. 
Céline, Louis-Ferdinand (1894-1961), was the pen 
name of Henri-Louis Destouches, a French novelist. He 
became best known for two unconventional novels, 
Journey to the End of the Night (1932) and Death on the 
Instalment Plan (1936). Ferdinand Bardamu, the autobio- 
graphical hero of these pessimistic, rambling works, is a 
wandering outsider in search of a better life. In both 
novels, Céline protested against human suffering, espe- 
cially sickness and death. His emotional, often crude 

le is filled with slang and obscene expressions. This 
style influenced many French and American writers. 

Céline was born in the Pons suburb of Courbevoie. In 
the 1930's, he became anti-Semitic and wrote racist po- 
litical essays. In 1944, during World War II, he went into 
exile in Germany and Denmark. Céline returned to 
France in 1951. His last writings are bitter, violent ac- 
counts of his experiences during the war. They include 
Castle to Castle (1957) and North (1960). 

Cell. See Bee (The honey bee colony); Battery; Prison. 


Celesta 


Cells, the building blocks of all living things, stand out clearly in this photograph of a plant 
root tip. The cells have been stained and magnified about 400 times. The reddish stains show chro- 
mosomes, structures that become apparent just before a cell divides and becomes two cells, 


Cell 


Cell is the basic unit of all life. All living things are made 
up of cells. Some organisms consist of only one cell. 
Plants and animals are made up of many. The human 
body has more than 10trillion (1 0,000,000,000,000) cells. 

Most cells are so small they can be seen only with a 
microscope. It would take about 40,000 of your red 
blood cells to fill this letter O. It takes millions of cells to 
make up the skin on the palm of your hand. 

Some one-celled organisms lead independent lives. 
Others live in loosely organized groups, The cells in 
plants and animals are specialists with Particular jobs to 
do. As you read these words, for example, nerve cells in 
your eyes are carrying messages of what you are read- 
ing to your brain cells. Muscle cells attached to your 
eyeballs are moving your eyes across the page. Nerve 
cells, muscle cells, and other specialized cells group to- 
gether to form tissues, such as nerve tissue or muscle 
tissue. Different kinds of tissues form organs, such as 
the eyes, heart, and lungs. All the specialized cells to- 
gether form you—or some other complete organism. 

All cells have some things in common, whether they 
are specialized cells or one-celled organisms. A cell is 
alive—as alive as you are. It “breathes,” takes in food, and 


gets rid of wastes. It also grows and reproduces (creat 
its own kind). And, in time, it dies. 

A thin covering called a membrane encloses eve i. 
cell. The complete contents of a cell are called heri i 
toplasm. Most cells have a structure called the nuci a 
The nucleus contains the cell's genetic prog tea 
master plan that controls almost everything the ip a 
does. The part of the protoplasm outside the nucleus i 
called the cytoplasm. 

Just as all living things are made up of cells, 
new cell is produced from an existing cell. Cell 
duce by dividing, so that there are two cells whi A 
once was only one cell. When a cell divides, eae a 
two newly produced cells gets a copy of the gene i 
programme. 

The genetic programme is” 


every 
s repro 
ere there 


ritten“ in a chemici 
substance called DNA (deoxyribonucleic acid). A dt 
looks much alike and is made up of the same ba 
blocks. But the genetic programme carried in 

makes every living thing different from all others: 


bra 
programme makes a dog different from a fish, a Zë 


é p X A 
different from a rose, and a willow different per 
wasp. It makes you different from other people. 


Ox nerve cell 


et understand much about a cell's genetic pro- 
hive me and the chemical code carried by its DNA. They 
pro used this understanding to alter a cell's genetic 
oe so that an organism develops new charac- 
stics, 
inne New traits of such genetically engineered organ- 
Sie T have commercially important applications. For 
ieee researchers have developed genetically engi- 
normal varieties of tomatoes that stay fresh longer than 
canta varieties, Scientists hope to eventually control 
cell: rand other diseases by correcting mistakes in a 
BE programme. 
fe article describes the cell and how it works. For 
He information, see also the World Book articles on 
redity and Life. 
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Some terms used in the study of cells 


Amino acids are the building blocks of proteins. 

ATP (adenosine triphosphate) is a Sonning produced ina cell 
that supplies energy for the cell's activities. 

Chromosomes are threadlike structures inside each cell. They 
are made up of chromatin, a substance that contains protein 
and DNA, the cell's hereditary material. 

Cytoplasm is all the material inside the cell membrane except 
the nucleus. 

Cytoskeleton is a network of proteins that gives a cell its shape 
and moves structures in the cell cytoplasm. In some cells, the 
cytoskeleton helps the whole cell to move. 

DNA (deoxyribonucleic acid) is the chemical substance within 
the chromosomes that carries the cell's hereditary material 
and genetic programme. 

Endoplasmic reticulum is a complex network of membranes 
in the cytoplasm. 

Enzymes are proteins that speed up chemical reactions. 

Eukaryotic cells are cells that have their hereditary material 
(DNA) in a nucleus that is surrounded by a membrane. 

Genes are units of heredity that determine particular character- 
istics, such as height and hair colour. Each gene is a section of 
a DNA molecule and carries instructions for making all or part 
of a specific protein. 

Meiosis is the process of division in the nucleus of some cells 
of the sex organs. It reduces the number of chromosomes in 
sex cells to half the number found in somatic cells. 

Mitochondria are a cell's “power plants.’ They transform chem- 
ical energy from food into an energy form the cell can use. 

Mitosis is the process of division in the nucleus of a cell in 
which two identical daughter nuclei are produced, each con- 
taining two sets of chromosomes. 

Nucleus is the structure in a eukaryotic cell that contains the 
cell's hereditary material. 

Organelles are structures inside the cell that have a specific 
function. They include the endoplasmic reticulum, mitochon- 
dria, nucleus, and ribosomes. 

Prokaryotic cells are cells that have hereditary material (DNA) 
that is not contained in a nucleus. 

Proteins are substances made up of amino acids, A cell's struc- 
tures are built chiefly of proteins. Proteins called enzymes 
speed up chemical reactions ina cell. 

Ribosomes are tiny bodies in a cell that are involved in protein 

roduction, 

RNA (ribonucleic acid) is a chemical substance similar to DNA. It 
carries out DNA’s instructions for making specific proteins. 

Somatic cells are all the cells ina multicellular organism ex- 
cept the sex cells. Somatic cells contain two of each type of 
chromosome. Mature sex cells contain only one of each type 


of chromosome. 


Looking at a cell 


One of the most important tools scientists use to 
study cells is the microscope. An optical microscope 
can magnify a cell up to 2,000 times. An e/ectron micro- 
scope can magnify a cell by 1 million times. An ant mag- 
nified 200,000 times would be more than 800 metres 
long. But even with such tremendous magnification, the 
detailed structure of some cell parts still cannot be seen. 

Scientists also use dyes to study cells. When various 
parts of a cell are stained with certain dyes, these parts 
stand out clearly under a microscope. 

‘Another tool used to study cells is the centrifuge. This 
instrument separates the various substances ina mixture 
by whirling the mixture at high speeds. Scientists first 
grind up the cells. Then they put the mixture containing 
the cellular parts in a tube. The tube is placed in a cen- 
trifuge and whirled rapidly to separate the cellular parts. 
The heaviest parts move to the bottom of the tube, and 
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the lightest remain at the top. After the parts have been 
separated, scientists can study their chemical content 
and activity. i 

Shapes of cells. Cells may be shaped like boxes, 
coils, corkscrews, cubes, octopuses, rods, saucers, 
stars, or blobs of jelly. Many unicellular (one-celled) or- 
ganisms look like tiny balls. They include some yeasts 
and certain algae. The amoeba, another unicellular or- 
ganism, has no particular shape at all, It is a flattened 
jellylike mass that changes its shape to move about. Bac- 
teria are shaped like balls, rods, or coils. Diatoms are 
one-celled algae that occur in a wide range of shapes, 
including cubes, spheres, and pyramids. 

Most cells of multicellular (many-celled) plants are 
shaped like cubes or many-sided boxes. The greatest va- 
riety in cell shapes occurs in human beings and other 
multicellular animals. Animal cells may be spherical or 
flat-sided, or they may have other shapes. Some muscle 
cells are long, thin, and pointed at each end. Some 
nerve cells, with their long branches, resemble trees. 

A cell's shape is related to its needs or to the job it 
does. For example, the long, thin muscle cells can con- 
tract to do work. The long, many-branched nerve cells 
relay messages throughout the body. 

Sizes of cells. Cells vary widely in size, just as they 
do in shape. Most cells are about 0.002 centimetre in di- 
ameter. About 500 of these average-sized cells laid out 
in a row would measure 1 centimetre across. 

Bacterial cells are among the smallest of all cells. Cer- 
tain kinds of bacterial cells are so small that a row of 
50,000 of them would measure only 2.5 centimetres 
long. The largest cells are the yolks of birds’ eggs. The 
largest cell of all is the yolk of an ostrich egg, which is 
about the size of a tennis ball. 

The size of any organism depends on the total num- 
ber of cells it has, not on the size of the cells. An ele- 
phant is a giant compared with a mouse because it has 
trillions more cells, not because its cells are larger. 


Inside a living cell 


Cells differ greatly in size, in shape, and in the special 
jobs they do. But all cells have certain features, and each 
cell can be thought of as a tiny chemical factory. It has a 
control centre that tells it what to do and when. It has 
power plants for generating the energy it needs to func- 
tion, and it has machinery for making its products or 
performing its services. 

A thin covering called the ce// membrane or plasma 
membrane encloses the cell and regulates substances 
that pass through it. Membranes consist of a double 
layer of fatty substance called phospholipid (see Lipid). 
Outside the membrane, many cells have a covering that 
helps protect them or hold them to neighbouring cells. 
In plant cells, this covering is called the ce// wall, 

Within the cell membrane, all cells except those of 
bacteria have two main parts: (1) the nucleus and (2) the 
cytoplasm. Cells with a nucleus are called eukaryotic, 
which means having a true nucleus. All multicellular ani- 
mals and plants consist of eukaryotic cells, as do the 

fungi and such unicellular organisms as amoebas and 
diatoms. Bacteria cells lack a nucleus. They are called 
prokaryotic, which means before the nucleus. 

The nucleus is the control centre that directs the ac- 

tivities of the cell. A nuclear membrane surrounds the 


Shapes of some types of cells 


The shapes of cells vary greatly. A cell's shape is related to its 
needs or to the job it does. For example, a nerve cell has many 
branches that receive messages from other nerve cells, 


u 


Muscle cells 


Red blood cell 


Paramecium 


Diatom 


nucleus and separates it from the cytoplasm. The nu- 
cleus contains two important types of structures, chro- 
mosomes and nucleoli. 

Chromosomes are long, threadlike strands of a R 
stance called chromatin. Chromatin consists of DNA an 
certain proteins. DNA makes up the genes, the basic 
units of heredity. Genes control the passing on of chat- 
acteristics from parents to offspring. Each gene oon 
of part of aDNA molecule. The chemical structure of the 
DNA that makes up the genes determines that a dog WÌ 
give birth to a dog instead of a fish or some other or 
ganism. This chemical structure determines your bloo 
type, the colour of your eyes, the texture of your hait, 
and thousands of other characteristics. s 

DNA works its wonders chiefly by directing the p 
duction of complicated chemical substances called pi A 
teins. The cell's structures are built mostly of proteins: 
addition, certain proteins called enzymes speed up 3 
chemical reactions in the cell. Without enzymes, i 
reactions would occur very slowly, and the cal ol 
not function normally (see Enzyme). Thus, the kin 4 Š 
proteins a cell makes help determine the nature ol 
cell. 

Nucleoli are round bodies that form in certain Hs 
gions of specific chromosomes. Each nucleus may none: 
tain one or more nucleoli, though some cells have is 
Nucleoli help in the formation of ribosomes, the cè ol 
centres of protein production. Nucleoli are made uP 
proteins and RNA (ribonucleic acid). RNA is chemie ro 
similar to DNA and plays important roles in making P 
teins. 


The cytoplasm is all the material enclosed by the 
cell membrane, except for the nucleus. The cytoplasm of 
all cells contains ribosomes. Proteins manufactured on 
ribosomes make it possible for the cell to grow, repair 
itself, and perform the thousands of chemical opera- 
tions that are required during the cell's lifetime. 

The cytoplasm of eukaryotic cells also contains many 
other small structures called organelles. Each organelle 
has a particular job to do. The organelles include the mi- 
tochondria, endoplasmic reticulum, and Golgi complex. 
Some cells have other organelles, such as /ysosomes, 
vacuoles, or chloroplasts. All eukaryotic cells also con- 
tain a network of proteins known as the cytoskeleton. 

Mitochondria are the power plants of the cell. A cell 
may contain hundreds or even thousands of mitochon- 
dria, These structures convert the chemical energy con- 
tained in food into a form of energy the cell can use to 
grow, divide, and do its work. 

The endoplasmic reticulum is a complex network of 
membranes. This network forms a system of pouches 
that store proteins and help channel substances to vari- 
ous parts of the cell. Some parts of the endoplasmic re- 
ticulum have a smooth surface. Other parts of the mem- 
brane have many ribosomes attached to their surface. 
Many of the cell's proteins are made on these ribo- 
somes, 

The Golgi complex, also known as the Golgi appara- 
tus, consists of a stack of flat membrane sacs. These sacs 
process proteins and other substances produced in the 
cell, Small spheres called vesicles pinch off from the 
Golgi complex and move some of these substances to 
the cell membrane. They then may be transported 
across the membrane to other cells in the body or used 
to make the cell's covering. Other Golgi vesicles remain 
inside the cell and fuse with each other to form com- 


The structures of a cell 


Cells differ in shape, size, and function, but all ce 
tions below show the structures 
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partments that store proteins or other substances. 

Lysosomes are round bodies containing enzymes that 
can break down many substances. For example, lyso- 
somes inside white blood cells can destroy harmful bac- 
teria. In plant cells and certain unicellular organisms, 
large, fluid-filled vacueles usually perform the same 
function as lysosomes. In some plant cells, a single vacu- 
ole can take up most of the space in the cytoplasm. 

Chloroplasts are organelles found in the cells of 
plants and algae. They contain a green substance called 
chlorophyll. During a process called photosynthesis, 
chlorophyll captures the energy of sunlight. Chloro- 
plasts then use this energy to make sugars that are rich 
in chemical energy (see Photosynthesis). All living 
things directly or indirectly depend on these sugars for 
the energy to make all the other chemical substances in 
cells, For example, animals get energy by eating plants 
or by eating animals that have eaten plants. 

The cytoskeleton consists of several types of protein 
rods that form a complicated network in the cytoplasm. 
The position of portions of the network against other 
portions or the expansion and contraction of parts of the 
network give a cell its shape, move organelles in the 
cell, and, in some cells, cause cell movement. Cells that 
swim do so by means of hairlike structures that extend 
out from the cell. These structures, called cilia or fla- 
gella, contain a bundle of cytoskeleton rods. In many 
cells, some of the cytoskeleton is found in the centri- 
oles, a pair of short, wide cylinders involved in cell re- 
production. Centrioles lie at right angles to each other, 
usually near the nucleus. 

Bacteria are extremely small, single-celled organ- 
isms that lack a nucleus. The region inside the bacterial 
cell that contains DNA is called the nucleoid. Bacteria 
have a single chromosome that consists of a circular 


lis have many structures in common. The illustra- 


of a typical plant and animal cell. 


Typical plant cell 


Cell wall 


Vacuole 


Chloroplast 


Typical animal cell 


Lysosome 
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DNA molecule. Bacteria do not contain a cytoskeleton or 
any of the membrane-surrounded organelles found in 
eukaryotic cells. However, some have extensions of the 
cell membrane that form folds in the cytoplasm and per- 
form some of the jobs of mitochondria or chloroplasts. 
Some bacteria also have flagella, but they differ in struc- 
ture from those of eukaryotic cells. They rotate like the 
blades of a propeller to make the bacteria move. 


Cell division 


Every living thing is made up of one or more cells, 
and each of these cells was produced by an already ex- 
isting cell. New cells are formed by division, so that 
there are two cells where there once was only one cell. 
One-celled organisms begin and complete their lives as 
single cells. 

Human beings and other multicellular organisms also 
develop from a single cell. After the cell grows to a cer- 
tain size, it divides and forms two cells. These two cells 
remain attached to each other. They grow and divide, 
forming four cells. The cells grow and divide over and 
over again, and during this process they begin to spe- 
cialize. A dog, a fish, a human being, or some other mul- 
ticellular organism finally develops from the single cell. 

Cell division involves two processes. In the first proc- 
ess, called nuclear division, the nucleus divides. In the 
second process, called cytokinesis, the cytoplasm di- 
vides, and the cell splits in half. There are two types of 
nuclear division: (1) mitosis and (2) meiosis. 

Mitosis. Most eukaryotic cells divide their nucleus by 
mitosis. In this process, the nucleus divides and forms 
two identical nuclei. Usually, the cytoplasm divides soon 
after mitosis, producing two daughter cells with identi- 
cal nuclei. Most one-celled organisms and most of the 


Nucleus 


Spindle. 


Doul 
chromosomes 


Centrioles 


1. This animal cell has two 
pairs of chromosomes. Before 
it begins mitosis, chromo- 
somes and centrioles will du- 
plicate. 


2. Centrioles move to oppo- 
site sides, and a spindle 
forms. Sister chromatids (du- 
plicated chromosomes) go to 
the spindle's middle. 


Spindle 


New 
chromosomes 
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3. Sister chromatids separate 
and become new chromo- 
somes. The separated chro- 
mosomes move to opposite 
sides of the cell. 


4. The cytoplasm divides, and 
the cell splits. Each daughter 
cell receives chromosomes 
that are duplicates of those of 
the parent cell. 


cells in multicelled organisms reproduce by mitosis, 

Mitosis takes place in four stages: (1) prophase, (2) 
metaphase, (3) anaphase, and (4) telophase. The period 
between the completion of one nuclear division and the 
beginning of the next one is called interphase. During 
interphase, the cell grows and carries on its normal ac- 
tivities, and its chromosomes are difficult to see with an 
optical microscope. Each chromosome and centriole 
makes a copy of itself at a particular time in interphase, 
The original chromosome and its copy are called sister 
chromatids. They are joined by a structure called a cen- 
tromere. After duplication of the centrioles and chromo: 
somes, the cell is ready to undergo mitosis. 

The first stage of mitosis is called prophase. At this 
time, the chromosomes begin to coil up, condensing 
into visible threads that become progressively shorter 
and thicker. As the chromosomes condense, part of the 
cytoskeleton organizes into a network of fibres extend- 
ing across the cell. This network is called the spindle, 
The centrioles move apart along the fibres of the spin- 
dle until they are at opposite sides of the cell. The cen- 
trioles mark the po/es of the spindle. Toward the end of 
prophase, the nuclear membrane breaks apart. 

In metaphase, the second stage of mitosis, the sister 
chromatids move to the middle of the spindle, called 
the equator. They are still joined, but they line up on op: 
posite sides of the equator. Each sister chromatid is at- 
tached at its centromere to at least one spindle fibre. In 
the third stage, called anaphase, the centromeres divide, 
and each sister chromatid becomes a new chromosome. 
The new chromosomes separate and move to opposite 
poles. 

In telophase, the final stage of mitosis, individual 
chromosomes uncoil and again become hard to see.A 


Mitosis 


Most eukaryotic cells reproduce by mitosis. In mitosis, the cell 
nucleus divides to produce two nuclei, each identical to the par 
ent nucleus. Mitosis is followed by cytokinesis, the division of 
the cytoplasm. The drawings on the left show these two proc: 
esses in an animal cell. The photograph below shows two 
daughter cells following cytokinesis of the cell of a fish. 


new nuclear membrane forms around each new daugh- 


ter nucleus. Also, the spindle breaks down, and the pro- ` 


teins from spindle fibres form part of the networks of 
cytoskeleton in the daughter cells. 

Usually, division of the cytoplasm also begins during 
telophase. In animal cells, cytokinesis occurs when the 
cell membrane pinches between the two daughter nu- 
clei to form two daughter cells. In plant cells and other 
cells that have a cell wall, a cell wall grows between the 
daughter nuclei, forming two cells. In either case, each 
new cell has as many chromosomes as the original cell 
and contains the same hereditary information. 

Cytokinesis does not always create two identical cells. 
Sometimes, one of the daughter cells receives more of 
one kind of organelle than does the other cell. Cytokine- 
sis may also result in two different sized cells. In addi- 
tion, if mitosis occurs more than once in the same cell 
without cytokinesis, the cell can have more than one nu- 
cleus. 

Mitosis in plant cells differs somewhat from that in 
animal cells, Cells in multicellular plants do not have 
centrioles, but they do form a spindle similar to that 
formed in animal cells. 

Meiosis. Human beings and many other living things 
reproduce sexually. A new individual can be created 
only if a male sex cell, called a sperm, unites with a fe- 
male sex cell, called an egg. Sex cells, also called germ 
cells, are produced in special reproductive tissues or 
organs, At first, new sex cells are produced by mitosis. 
These cells then go through a special kind of cell divi- 
sion called meiosis. To understand why, we must under- 
stand something about heredity. 

Every species of life has a certain number of chromo- 
somes in each of its somatic (body) cells. These chromo- 
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2. The doubled chromosome 
pairs move to the middle of 
the spindle. The pairs then 
separate, and the chromo- 
somes go to opposite sides. 


1, Before a cell begins meio- 
sis, its chromosomes and cen- 
trioles duplicate. Similar dou- 
led chromosomes, made up 
of sister chromatids, pair up. 
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4. After the second division, 
the sister chromatids split. 
The four cells each have one 
chromosome from each of the 
original doubled pairs. 
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somes exist in pairs. For example, human beings have 23 
pairs of chromosomes; frogs, 13 pairs; and pea plants, 7 
pairs. The members of each pair are similar in size, 
shape, and hereditary content. Suppose the egg and 
sperm cells had the same number of chromosomes as 
all the other cells in an organism. If they united, the so- 
matic cells in the offspring would have twice the num- 
ber of chromosomes that they should have. 

For example, human beings have 46 chromosomes in 
their somatic cells. If the father’s sperm cells and the 
mother's egg cells also contained 46 chromosomes, 
their child's somatic cells would have 92 chromosomes. 
The next generation would have 184, and so on. To pre- 
vent this from happening, the sex cells have half the 
chromosomes found in the somatic cells. This is accom- 
plished by meiosis. £ 

Meiosis consists of two separate nuclear divisions of 
sex cells. Each chromosome duplicates before the first 
division. Then each chromosome, which now consists of 
two joined sister chromatids, lines up side by side with 
the other chromosome of its pair. Each pair of doubled 
chromosomes moves to the equator. The paired chro- 
mosomes then separate. One chromosome, still consist- 
ing of two chromatids, goes to one pole. The other 
chromosome moves to the opposite pole. Cytokinesis 
occurs, dividing the cytoplasm into two. Each daughter 
cell thus receives one chromosome, made up of two sis- 
ter chromatids, from each original pair. These new cells 
then divide. In this second division, one of each of the 
sister chromatids goes to each new daughter cell. Thus, 
the two divisions of meiosis produce a total of four cells. 
Each cell contains half the number of chromosomes 
found in all the other cells of the organism. 

Human sperm and egg cells have 23 chromosomes 


Meiosis 

Sex cells undergo a type of nuclear division called meiosis. It re- 
uires two nuclear divisions to reduce the chromosomes in sex 

cells to half the number found in other cells. When a male and 

female sex cell unite, the full number of chromosomes is re- 


stored. The photo below shows meiosis in a pollen cell of a lily. 
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each. When a sperm and an egg combine in a process 
called fertilization, they produce a single cell—the ferti- 
lized egg—with 46 chromosomes, or 23 similar pairs. A 
child develops from this egg. See Heredity (Sex cells 
and reproduction). 

Growth and specialization are the processes by 
which a single fertilized egg cell develops into a particu- 
lar organism. The fertilized egg from which you devel- 
oped contained all the instructions on how you were to 
grow. The single cell divided by mitosis and cytokinesis. 
Then, cell after cell divided. After a large mass of cells 
had formed, the dividing cells began to differentiate 
(specialize), and became muscle cells, skin cells, nerve 
cells, and so on. The different cells grouped into tissues. 
These tissues then formed organs, such as your heart 
and lungs. : 

Understanding differentiation is a challenging prob- 
lem for scientists. Every time a cell divides, it passes on 
the same heredity material. Scientists think that differen- 
tiation occurs when a specific set of genes becomes ac- 
tive in a cell. These genes produce certain proteins, 
many of which are enzymes, that cause the cell to differ- 
entiate. All the cells in an organism have the same genes 
and the same DNA, so what activates the specific set of 
genes in one cell type? 

Death of a cell. Like all other living things, cells die. 
Every minute, about 3 billion cells in your body die. Dur- 
ing the same minute, about 3 billion new cells are born 
by cell division, replacing the dead cells, Dead skin cells 
flake off. Dead cells from internal organs pass out of the 


Producing energy 


body with waste products. The life span of cells varies, 
For example, white blood cells live about 13 days; red 
blood cells live about 120 days; and liver cells live about 
18 months. Nerve cells can live about 100 years. 


The work of a cell 


A cell is intensely active. It carries out life's functions, 
including growth and reproduction. In addition, cells in 
multicellular organisms have special jobs. To live and to 
do its work, a cell must obtain energy. It also must man- 
ufacture proteins and other substances needed for the 
construction of its parts and to speed up the thousands 
of chemical reactions that occur in the cell. 

Producing energy. Most of a human being's energy 
comes from the mitochondria, the power producers ofa 
cell. The mitochondria are like power plants that burn 
fuel to produce the electricity that runs machines. The 
food a person eats is the fuel that is “burned” inside the 
mitochondria. A product of this burning is a compound 
called adenosine triphosphate (ATP). ATP is the “electric: 
ity’ that runs the cell's activities. It supplies the energy 
needed to do work in the cells. For example, ATP sup- 
plies the energy to contract a muscle or send a message 
between nerve cells. 

An ATP molecule contains three phosphate groups. 
Chemical bonds (forces that hold atoms together) link 
the phosphate groups together like railway cars. The 
bonds that attach the second and third phosphate 
groups are especially rich in energy. When the bonds 
are broken, energy is released that the cell can use. 


This diagram shows how a human cell produces energy. Most energy is produced in tiny struc- 


tures called mitochondria and is stored in a compound called ATP. To produce ATP, mitochondria 
require fuel. In human beings, this fuel comes from food. The digestive system first breaks down 
food into amino acids, fatty acids, and simple sugars. The blood carries these substances to the 
cells. In the cell's cytoplasm, the sugars are broken down into pyruvic acid. Some ATP is also pro- 
duced. The amino, fatty, and pyruvic acids enter the mitochondria. There, in a series of chemical 
reactions, ATP is produced and carbon dioxide and water are released as waste products. 


ele 


producing proteins 

The form and function of a 

cell, such as the animal cell 

shown below, are determined 

by the proteins it produces. 

Proteins, in turn, are made up 

of tiny units called amino 

acids, DNA contains the blue- 

prints for all the proteins 

made in a cell. These blue- 
rints direct the order in 

which the amino acids will be 

linked together to form partic- 

ular proteins. 


When a particular protein is 
made in the nucleus, This RNA, 
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to be made, an RNA copy of the DNA bluepri i 
print for that protein is 

called messenger RNA, then goes to a ribosome, a ti bi 

the site of the endoplasmic reticulum in the cytoplasm. The messenger RNA lines isis 

ue the proper order. Another type of RNA, transfer RNA, collects amino acids in the cyto- 


NA, carrying amino acids, lines up 
gether, and the transfer RNA is 
a polypeptide chain forms, cen- 


break the ATP phosphate bonds and release the energy. 
Producing proteins. All living things contain pro- 
teins. The structures of acell are built largely of pro- 
teins. The proteins called enzymes speed up the chemi- 
cal reactions of life. They help digest your food, help 
produce energy, and assist in building other proteins. A 
single cell may contain hundreds of different kinds of 
enzymes. Many hormones, the substances that regulate 
chemical activities throughout your body, are proteins. 
The body also makes proteins called antibodies to fight 
disease germs. 
Proteins are complex, three-dimensional substances 
composed of one or more long, folded polypeptide 


chains. These chains consist of amino acid units. All 


amino acids contain carbon, hydrogen, oxygen, and ni- 
Iso contain sulphur. The amino acids 


trogen, and some a 
link together in a line to form polypeptide chains, There 


are 20 kinds of amino acids commonly involved in pro- 
tein production, and any number of them may be linked 
in any order to forma polypeptide chain. Some poly- 
peptide chains may contain only 10 amino acid “links.” 
Other chains contain more than 100 links. Each different 
arrangement of amino acids forms a different polypep- 
tide chain. The number of different chains—and thus, 
different proteins—that can be formed is practically un- 
limited. See Amino acid; Protein. 

DNA contains blueprints for all the proteins made ina 
cell. Each gene contains a blueprint for a specific poly- 
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peptide, Such blueprints direct the order in which 
amino acids will be linked together to form proteins. 
Protein manufacture takes place in the cytoplasm of the 
cell. However, the DNA does not leave the nucleus to 
help make the proteins. This job is done by DNA’s chem- 
ical cousin, RNA. RNA is made in the nucleus of the cell, 
and it is present in both the nucleus and the cytoplasm. 

To understand how proteins are made, let us trace 
the production of a protein that consists of one polypep- 
tide chain. The first step takes place in the nucleus. 
There, an RNA copy of the DNA blueprint for the poly- 
peptide chain is made. The RNA then leaves the nucleus 
and enters the cytoplasm. This RNA, called messenger 
RNA, goes to the ribosomes, the cell's centres of protein 
production. A ribosome moves along the messenger 
RNA, “reading” the information coded on it. The messen- 
ger RNA acts as a template (mould) to line up the amino 
acids in the exact order called for by the DNA of the 
genes. One by one, the amino acids are linked together 
to form the polypeptide chain. 

Another type of RNA, called transfer RNA, collects the 
amino acids in the cytoplasm and brings them to the 
messenger RNA ribosomes attached to the messenger 
RNA. There are specific transfer RNA molecules for each 
kind of amino acid. The specific transfer RNA and the 
correct amino acid are brought together with the help 
of ATP and an enzyme. 

During the production of a protein, a ribosome is at- 
tached to two adjacent coding segments of a messenger 
RNA molecule. Each coding segment, which consists of 
three nucleotides, is called a codon and specifies one 
amino acid. The correct transfer RNA, with its amino 
acid attached, lines up on the first codon of the messen- 
ger RNA template. After a second transfer RNA and its 
amino acid have lined up on the other codon, the two 
amino acids are linked together. The first transfer RNA is 
then set free to collect more amino acids. 

The second transfer RNA holds the growing polypep- 
tide chain to the ribosome. The ribosome then moves 
one codon further down the messenger RNA. The ap- 
propriate transfer RNA, with its attached amino acid, 
lines up on this codon. The amino acid is joined to the 
first two amino acids, and the second transfer DNA is 
set free. The ribosome moves one position further, cov- 
ering the next codon on the messenger RNA template. 
This process continues until the ribosome has passed 
over the entire length of the messenger RNA, step by 
step. The last codon on the messenger RNA does not 
code for an amino acid. It signals that the chain is com- 
plete. The finished polypeptide chain is then released. In 
this case, the protein is complete. 

In most proteins that consist of more than one poly- 
peptide chain, the chains are manufactured separately, 
and then they combine to make the protein. The finished 
protein then starts to do its particular job. Some pro- 
teins are used inside the cell. Other proteins, such as 
hormones and digestive enzymes, are released from the 
cell to do their work. 


The code of life 


As we have seen, DNA controls the life of the cell— 
and the lives of organisms made up of cells—in two 
ways. First, DNA determines the form and function of 
the cell by regulating the kinds of proteins the cell pro- 


duces. Second, it passes on all the hereditary informa- 
tion from one generation of cells to the next. Thus, DNA 
is the master plan of all life. 

DNA—the wondrous molecule. DNA molecules lie 
tightly coiled in the chromosomes of a cell. Each chro- 
mosome probably contains one extremely long DNA 
molecule. On average, a single human chromosome 
consists of a DNA molecule that is about 5 centimetres 
long. But the DNA molecule is a thread so thin that only 
some of its details can be seen when magnified by an 
electron microscope. 

Scientists have determined the structure of the DNA 
molecule primarily on the basis of its chemical composi- 
tion. They have determined the molecule’s shape by 
bouncing X rays off the atoms in the molecule and then 
studying the patterns the scattered X rays made on pho- 
tographic plates. The patterns show that the molecule 
has the shape of a rope ladder that is coiled like a 
spring. This shape is called a double helix. All DNA mol- 
ecules have this shape. 


DNA’‘s six parts The DNA ladder 


ADNA molecule consists of 
Phosphate, a sugar called de- 
oxyribose, and four bases— 
adenine, cytosine, guanine, 
and thymine. 


DNA’s parts link together like 
a twisted ladder. Each rung 
consists of two matching 
bases. The sides are sugar 
and phosphate. 
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RNA‘s six parts 


RNA differs from DNA in two 
chief ways. The sugar in RNA 
is ribose, and RNA contains 
uracil instead of thymine. 
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Uracil Adenine 


Guanine Cytosine 


=] 
Ribose 


Phosphate 


The DNA ladder contains four building blocks called 
nucleotides. Nucleotides float freely in the cell nucleus. 
Each nucleotide consists of a sugar called deoxyribose 
joined to a phosphate and one of four compounds 
called bases. The bases are adenine, cytosine, guanine, 
and thymine (abbreviated A, C, G, and T). The sides of 
the ladder contain alternating units of phosphate and 
sugar. The rungs are made up of bases. The bases are 
attached to the sugar units of the ladder's side pieces. 
Fach rung consists of two bases: A-T, T-A, CG, or G-C. 
No other combination is possible, because only the A-T 
and C-G pairs are chemically attracted to each other and 
only these pairs make rungs of the proper length to fit 
between the ladder's side pieces. Any other combina- 
tion of bases is too long or too short. The order of the 
bases in one strand (half) of the ladder determines the 
order of the bases in the other strand. For example, if 
the bases in one strand of the ladder are ATCGAT, the 
bases in the opposite strand would be TAGCTA. 

Before a cell divides, the DNA duplicates. The ladder 
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splits lengthwise, separating the two bases that make up 
each rung. Then each half ladder pairs up with unat- 
tached nucleotides. But the bases in each half ladder can 
pair up only with their matching mates. The A's attach to 
Ts, the Ts to A's, the G's to Cs, and the Cs to G's. In this 
way, each new ladder becomes a duplicate of the origi- 
nal ladder. These duplicate DNA molecules can be seen 
at mitosis as the two chromatids of a chromosome. 
When the cell undergoes mitosis and cytokinesis, each 
new daughter cell receives identical DNA molecules. 

RNA—the master copy. RNA, the substance that car- 
ries out DNA‘s instructions for protein production, re- 
sembles DNA in chemical structure. But there are two 
major differences. The sugar in RNA is ribose instead of 
deoxyribose, and RNA contains the base uracil (abbrevi- 
ated U) instead of thymine. Like thymine, uracil will pair 
only with the base adenine. RNA's other three bases—A, 
C, and G—and the phosphate unit are identical to those 
in DNA. 

How does messenger RNA copy the DNA blueprints 


DNA duplication 

1, Before a cell divides, the 
DNA duplicates, The ladder 
splits lengthwise, separating 
the bases of each rung. 


How messenger RNA is formed 


1. When RNA copies DNAs blueprint for 
making a protein, the DNA ladder first 
splits lengthwise through its bases. Half the 
ladder serves as a mould to form messen- 


ger RNA. Free RNA bases, with their at- 
tached sugars and phosphates, match up 
with the exposed DNA bases. A strand of 
messenger RNA thus begins to form. 


L or fey 

2, Free bases, with sugars 
and phosphates, attach to 
bases of each half ladder. 

Only matching bases pair up. 


3 Two ladders are built, each 
a duplicate of the original. 

hen the cell divides, each 
new cell gets identical DNA. 


2. As messeng' 


er RNA forms, it becomes à 

eprint and me 
ins to peel off the DNA mould. As it peels 

pansa ees of the ladder start to rejoin. 


reverse copy of the DNA blu 


3. The completed messenger RNA leaves 
the nucleus and goes to the ribosomes. It 
will serve as a mould on which amino 
acids will be linked into a protein chain. 
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for making proteins? First, a part of the DNA molecule 
unwinds and splits, separating its paired bases. One of 
the halves then serves as a template for lining up RNA 
nucleotides. The bases of unattached RNA nucleotides 
pair up with the separated DNA bases. For example, 
the RNA bases AUCGAU pair up with the DNA bases 
TAGCTA. A strand of messenger RNA thus begins to 
form. The completed strand of messenger RNA, which 
may consist of hundreds of bases, peels off the DNA 
template and carries the instructions for making a pro- 
tein to the ribosomes on the endoplasmic reticulum. 
The bases of the DNA molecule rejoin, the ladder re- 
winds, and the master plan is again locked away. 

The genetic code lies in the order of the bases in 
the DNA molecule. This order of bases is passed on 
from one generation of cells to the next, and from one 
generation of an organism to the next. It makes an ele- 
phant give birth to an elephant, not a zebra. It is this 
order that determines the colour of your eyes, the shape 
of your ears, and thousands of other traits. 

The order of the bases in a gene's DNA determines 
the order of the bases in its messenger RNA. The mes- 
senger RNA in turn determines the order and composi- 
tion of the amino acids in a specific protein. Thus, the in- 
structions for making a particular protein lie in the 
chemical structure of a specific gene. 

Four different bases are contained in DNA or RNA 
and 20 different amino acids are commonly used by a 
cell to make proteins. How can the order and composi- 
tion of four bases determine which amino acid will be 
made? The answer lies in a triplet code. In other words, 
a group of three bases in a certain order forms the 
codon for a specific amino acid. Each codon is givena 
three-letter name that corresponds to the abbreviation 
of the names of its bases. 

Scientists have broken the genetic code. The first 
codon to be solved was UUU of RNA. Scientists used an 
RNA chain consisting of only the base uracil repeated 
over and over again. They added this RNA to a mixture 
containing the 20 amino acids and the cell's protein- 
making machinery. The RNA produced a protein chain 
consisting of only the amino acid phenylalanine. So, 
UUU turned out to be the RNA codon for phenylalanine. 
Other RNA codons include UAU, which codes for the 
amino acid tyrosine; CAC, which codes for histidine; 
and UGG, which codes for tryptophan. 

A total of 64 three-letter codons can be formed from 
the 4 letters of the DNA bases. But only 20 amino acids 
are produced, not 64. This is because there is more than 
one codon for most amino acids. Three of the codons, 
UAA, UAG, and UGA, do not code for any amino acid. 
They act as signals for the release of the polypeptide 
from the ribosome, thus stopping the process of making 
that polypeptide. 

The genetic code is nearly universal. The same three- 
letter codons specify the same amino acids in most or- 
ganisms that have been studied—from bacteria to 
human beings. Thus, underlying the vast variety of life is 
a common unit, the cell, whose activities are directed by 

a common language—the genetic code written in DNA. 


The cell in disease 


A cell usually functions perfectly. It grows and repro- 
duces in an orderly fashion and performs its tasks with 


remarkable efficiency. But sometimes things go wrong. 
Instead of dividing in an orderly fashion, a cell may go 
wild and multiply without stopping—and form a tumour, 
A virus may take over the machinery of the cell for its 
own purposes and kill it. The genetic code may contain 
an error, and a needed protein may not be produced, or 
an abnormal one may be formed. 

Cancer is a disease marked by a disorderly growth of 
cells. It occurs in human beings and other animals. 
Many cancer cells look like immature cells that have not 
yet begun to specialize into cells of a particular tissue. In 
some cancerous tissues, many nuclei are in the process 
of mitosis. The dividing cells eventually pile up and form 
a tumour. Cells in the tumour may break away, invade 
other tissues, and form additional tumours that disrupt 
the function of the tissue. Many factors, including smok- 
ing, exposure to certain chemicals, or excessive expo- 
sure to X rays, may cause cells to become cancerous 
and begin the process of tumour formation. Some scien- 
tists believe that the causes of some types of cancer pro- 
duce a change in the genetic code. The altered code is 
then duplicated and passed on to daughter cells. 

Virus diseases occur when a virus invades a cell. Vi- 
ruses are tiny parasites. They are not cells. They occupy 
a twilight zone between the living and the lifeless. By 
themselves, viruses are lifeless particles. But inside a liv- 
ing cell, viruses become active and capable of repro- 
duction. Most viruses consist only of hereditary 
material—DNA or RNA—and protein. After a virus enters 
a cell, it may take over the cell's machinery to produce 
viruses like itself. Soon, many viruses are produced, and 
the cell is destroyed in most cases. The new viruses then 
invade other cells. Viruses that attack human beings 
cause AIDS, chickenpox, colds, flu, hepatitis, measles, 
mumps, poliomyelitis, and many other diseases. Scien- 
tists have proved that certain viruses cause cancer in 
laboratory animals. See Virus. 

Metabolic diseases. Metabolism is the sum of the 
chemical processes by which all living things transform 
food into living matter and energy. Metabolism depends 
on specific enzymes, which are made according to the 
genetic code. Sometimes the code contains an error 
that may cause a metabolic disease. Many of these er- 
rors are inherited and are brought about by a mutation 
(change) in the code. Most mutations are caused by radi- 
ation or chemicals, which scramble a part of the genetic 
code and result in an error. If the DNA in a parent's re- 
productive cells contains an error in the plans for mak: 
ing a protein, the error may be passed to the offspring. 

Several metabolic diseases occur because the code 
does not call for a needed enzyme. For example, galac- 
tosaemia, a disease of infants, is caused by a lack of the 
enzyme needed to convert galactose, a milk sugar, to 
glucose. Phenylketonuria, another disease of infants, is 
caused by the lack of the enzyme needed to convert the 
amino acid phenylalanine to the amino acid tyrosine. 
Both these diseases cause mental retardation and poo 
physical development. 

Some metabolic diseases are caused when the in- 
structions for making a protein are “misspelled” in the 
genetic code. Sickle cell disease, a frequently fatal 
human disease, is one such metabolic disease. Norma 
red blood cells are disc-shaped. But in a sickle cell vic 
tim, some red blood cells become twisted into a 


hooked, or sickle, shape. These deformed cells die 
quickly, causing severe anaemia. Red blood cells con- 
tain a protein called haemoglobin, which carries oxygen 
to the body's tissues. Haemoglobin is made of several 
hundred amino acids. The deadly sickling occurs when, 
in only one part of this long chain, the genetic code calls 
for the amino acid valine instead of glutamic acid. 


Cell research 


The mystery of the cell has long been a challenge. 
More than 2,000 years ago, people debated how a 
human being grew from a single egg cell. Some thought 
this cell contained a tiny, completely formed human 
being. Others argued that the heart, legs, arms, and all 
other parts of the body developed successively. But only 
with the development of the microscope could scien- 
tists begin to solve the mysteries of the cell. 

Before 1900. In 1665, Robert Hooke, an English sci- 
entist, observed a thin slice of cork under his micro- 
scope. He saw that it was composed of neat holes en- 
closed by walls. He called these holes cells. Other 
scientists also studied cells and tiny living things under 
the microscope. But for many years, few guessed the 
significance of the cell. 

In 1838, the German botanist Matthias Schleiden 
stated that the cell was the basic unit of all life. The next 
year, Theodor Schwann, a German physiologist, ad- 
vanced the same idea. A number of other scientists had 
already come to believe that all organisms were made 
up of cells. But from that time on, biologists regarded 
the cell as the building block of life. 

In the mid-1800's, Gregor Mendel, an Austrian monk, 


Highlights in cell research 
[sate Schleiden called the 
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discovered the laws of heredity through experiments 
with garden peas. Mendel's work, translated into mod- 
ern terms, suggested that there is a basic unit of 
heredity—the gene. Mendel's work also suggested that 
the genes in a cell's nucleus usually occurred in pairs, 
with each parent supplying one member of every pair. 
In 1865, Mendel published a paper presenting his find- 
ings. But his work went unrecognized until 1900. 

During the mid- and late 1800s, using microscopes 
with better lenses, scientists discovered much about 
cells. They learned that cells reproduced by division. 
They found that every cell nucleus contained a sub- 
stance they called chromatin. During cell division, the 
chromatin condensed into a certain number of visible 
pairs of chromosomes, depending on the organism. 
Each somatic daughter cell received the same number 
of chromosomes that the parent cell had. Egg and 
sperm cells received only half the number of chromo- 
somes that the somatic cells had. 

Near the end of the 1800s, a number of scientists ar- 
gued that chromosomes must be the basis of heredity. 
However, this opinion was not yet generally accepted. 

The 1900's. Mendel's work was rediscovered on 
three separate occasions in 1900—by Hugo de Vries of 
the Netherlands, Carl Correns of Germany, and Erich 
von Tschermak of Austria. Each of these botanists, work- 
ing independently on the problem of heredity, came 
across Mende''s findings. In 1902, Walter S. Sutton, an 
American scientist, pointed out that during cell division 
chromosomes behaved as Mendel had believed inher- 
ited traits behaved, A few years later at Columbia Uni- 
versity in the United States, Thomas Hunt Morgan and 
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Theodor Schwann’s drawings of cells 
helped prove that all living things consist 
of cells. He and Matthias Schleiden ad- 
vanced this idea in the 1830s. 
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his associates proved that genes are the units of hered- 
ity. They also proved that genes are arranged in a spe- 
cific order on chromosomes. 

The question then became: How do genes determine 
the structure and behaviour of living things? Two Ameri- 
can scientists, George W. Beadle and Edward L. Tatum, 
found part of the answer in the early 1940's. They discov- 
ered that some genes control chemical reactions in cells 
by directing the formation of enzymes. They found that 
there is a specific gene for each enzyme. 

In the 1940's, scientists became increasingly inter- 
ested in the chemistry of the gene. They knew that chro- 
mosomes consisted of DNA and protein. In fact, DNA 
had been discovered in 1868 by a Swiss biochemist, 
Friedrich Miescher. But scientists had dismissed DNA as 
unimportant, knowing how essential proteins were in 
life processes. The turning point came in 1944, when a 
team headed by American geneticist Oswald T. Avery 
found evidence that DNA alone determined heredity. 

Scientists knew that the DNA molecule consisted of 
phosphate, deoxyribose, and four bases—adenine, cyto- 
sine, guanine, and thymine. But they did not know how 
these units fit together. In 1953, James D. Watson, an 
American, and Francis Crick, of the United Kingdom, 
proposed that the structure of the DNA molecule re- 
sembled a twisted ladder. They based this model on the 
experimental findings of the British scientists Rosalind 
Franklin and Maurice Wilkins. Experiments have proved 
their model correct. 

In 1957, Arthur Kornberg, an American biochemist, 
produced DNA in a test tube. He mixed DNA nucleo- 
tides with an enzyme and added a chain of natural DNA 
as a template. The DNA nucleotides linked together into 


Oswald T. Avery discovered 
that DNA alone determines heredity. 


a chain resembling the template DNA. Ten years later, 
Kornberg manufactured DNA that was biologically ac- 
tive (able to reproduce naturally). 

Many scientists have worked on unravelling the ge- 
netic code, found in the sequence of the bases of DNA. 
In 1962, Marshall W. Nirenberg, an American biochem- 
ist, discovered the code for one amino acid. He and oth: 
ers eventually determined the code for the 20 amino 
acids involved in protein production. Other scientists 
discovered how RNA copies of the DNA code are pro- 
duced. 

In the 1970's, scientists discovered techniques for re- 
moving genes from one organism and inserting them 
into another. Today, these techniques are called recom- 
binant DNA technology. Experiments with recombinant 
DNA have helped scientists to learn more about the 
structure and function of genes and have led to ad- 
vances in agriculture, medicine, and industry. See Ge- 
netic engineering. 

In the 1980's, scientists began using a powerful micro- 
scope called the scanning tunnelling microscope. This 
tool provided scientists with detailed images of the 
structure of DNA. See Scanning probe microscope. 

In the 1990's, doctors began to use gene therapy as 
treatment for certain diseases. This treatment involves 
inserting a gene into the cells of a patient to correct de- 
fects in cell function. See Gene therapy. 

The future holds enormous challenges and exciting 
promises for cell research. Tomorrow's medical tri- 
umphs will probably be in controlling disorders that 
arise in the cell. Scientists understand how genes mant- 
facture proteins, but other aspects of how genes oper- 
ate remain a mystery. Many questions must still be an- 


Scientists developed methods 
of recombinant DNA technology. 


1970's 1990 


1944 qm 
Arthur Kornberg produced 


DNA in a test tube. 


The electron microscope became a vital tool of cell 

research in the 1950's. With its tremendous magnifying 
power, it opened a new world to scientists. It revealed 
that cells contain many elaborate structures. 


A model of a DNA molecule 
resembles a twisted ladder, 
Scientists first proposed this 
shape in 1953. 


L Doctors first used gene ther- 
apy as a treatment for disease. 


A three-dimensional image P'™” 


duced by a scanning electron mr 


croscope shows details of the 
face of a white blood cell. 


suf- 


swered, including: What causes a cell to die? Can errors 
inthe genetic code that cause mental and physical dis- 
orders be corrected? What makes a cell differentiate? 

If scientists can discover what causes a cell to die, 
they may be able to slow the aging process and in- 
crease the span of human life. As scientists learn more 
about DNA and the genetic code, they may be able to 
alter the code and erase hundreds of inherited mental 
and physical defects. They may find how to control can- 
cer. Or perhaps scientists may be able to replace worn- 
out or diseased tissues. By manipulating hereditary 
processes, scientists may be able to raise disease- 
resistant farm crops and livestock and increase agricul- 
tural production. 

Related articles in World Book include: 


Amino acid Gene mapping Mutation 
Beadle, George W. Genetic engineering Nervous system 
Biology Genetics Nucleic acid 
Biosynthesis Golgi, Camillo Photosynthesis 
Biotechnology Growth Protein 
Blood Heredity Protoplasm 
Cancer Histology Reproduction 
Cellulose Hooke, Robert Sickle cell 
Centrifuge Human body disease 
Chromosome Life Spontaneous 
Crick, Mendel, generation 

Francis H. C. Gregor J. Tissue 
Enzyme Microscope Virus 
Evolution Microtome Watson, James D. 
Franklin, Rosalind E. Microtomy Wilkins, Maurice 
Gene H.F. 
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Questions 

What is cytokinesis? 
What structures do most cells have in common? 
y hat are the two main types of nuclear division? 
ney does a cell make proteins? 
Ween the genetic code? 
i hy is ATP so important in the life and work of a cell? 
ns do viruses cause disease? 
wea two ways does DNA control the life of a cell? 

hy are Matthias Schleiden and Theodor Schwann so impor- 
quence the history of cell research? 

hat is differentiation? Why is it such a challenging problem? 


Cellini, Benvenuto (1500-1571), was an Italian gold- 
smith and sculptor. Although regarded as an outstand- 
ing sculptor during his lifetime, it is doubtful whether 
his name would mean much today were it not for his 
Writings. Cellini began writing his Autobiography in 
ee It was published in 1728. The Autobiography fol- 
lows the bragging, arrogant Cellini through adventures 
in the courts of Rome, Florence, and Paris. He drama- 
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Kunsthistorisches Museum, Vienna 


Cellini's saltcellar is the artist's only major surviving work as a 
goldsmith. It was created for King Francis | of France. 


tized each incident as if it were an event that moved the 
world. 

Cellini’s story is instructive as well as entertaining. It 
takes the reader through such historical events as the 
siege of Rome in 1527, and introduces people of his 
time in such a way that they seem to live again. He viv- 
idly describes every step of the casting of his master- 
piece, Perseus (1545), Cellini says that the completion of 
Perseus was hailed with joy throughout Italy. This is typi- 
cal of his exaggerations. The reader must be on guard, 
especially when the artist appraises his own deeds. 
However, critics have praised Perseus for its expressive 
outlines and striking patina (oxidized surface). A picture 
of the statue appears in the World Book article on 
Sculpture. 

Cellini’s only identifiable work as a goldsmith, except 
for some coins and medals, is an elaborate silver and 
gold table ornament known as the Saltcellar of Francis h 
which dates from the 1540s. The forced poses, elon- 
gated proportions, and rich ornamentation show the in- 
fluence of both the movement known as mannerism and 
of Michelangelo. The same 
ornamentation appears in 
Cellini’s bronze relief of the 
goddess Diana, called 
Nymph of Fontainebleau 
(1543-1544), which was 
made for King Francis | of 
France. Cellini was born in 
Florence. 

Cello is a stringed musical 
instrument of the violin 
family that is played with a 
bow. Its name is short for 
violoncello. The cello is 
shaped like a violin but is 
much larger. The cello 
measures about 1 metre 
Jong and about 0.5 metre 


across its widest part. It has 
four strings and produces 
full, rich sounds, starting 
with a note an octave anda 


The cello, or violoncello, 
became popular as a solo in- 
strument in the Jate 1600s. It 
has a rich, deep tone. 
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fifth below the lowest note of the violin. The cello, sup- 
ported by an end pin, is held between the knees in an 
upright position. 

The cello probably originated in northern Italy in the 
1530. It was first used as a supporting bass instrument. 
During the late 1600's, composers began writing music 
for the cello as a solo instrument. The cello became 
prominent in chamber music groups and symphony or- 
chestras in the 1700s and 1800's. 

See also Casals, Pablo. 

Cellophane is a thin, flexible, synthetic material. It is 
made from cellulose, a substance in the walls of plant 
cells. Most cellophane is coated with special chemicals 
to make it airproof and moisture-resistant. These chemi- 
cals also make cellophane heat sea/able—that is, they 
enable cellophane to be sealed to itself and to certain 
other materials through the application of heat and 
pressure, 

Cellophane is used to package products that require 
protection from air and moisture to remain fresh. Such 
products include baked goods, sweets, and cigarettes. 
Most cellophane is transparent and colourless and is 
about 0.05 millimetre thick. 

Manufacturers of cellophane chemically remove cel- 
lulose from wood pulp and mix it with caustic soda. This 
mixture is aged and treated with carbon disulphide to 
create a thick, sticky liquid called viscose. After the vis- 
cose has been aged and filtered, it is formed into a thin 
liquid sheet by forcing it through a long, narrow slit. The 
liquid sheet is immediately treated with sulphuric acid, 
which hardens it into cellophane. The product then un- 
dergoes various chemical processes to remove impuri- 
ties and make it flexible. Finally, cellophane is dried and 
wound onto rolls. 

A Swiss chemist named Jacques Edwin Brandenber- 
ger, discovered cellophane in 1908, when he sprayed 
viscose on a tablecloth he was trying to make stain- 
resistant. He found he could peel the coating from the 
cloth in the form of a thin, transparent sheet. In 1911, 
plod itt designed a machine to produce the ma- 

erial. 

Since the 1960's, competition from plastics and other 
less expensive packaging materials has led to a decline 
in the use of cellophane. 

See also Cellulose. 


Cellular telephone is a movable telephone unit. It al- 
lows people to communicate over a wide area by using 
a combination of radio, telephone, and computer tech- 
nology. 

There are three types of cellular telephones: mobile 
phones, transportable phones, and portable phones. 
Mobile phones are permanently mounted in a vehicle 
and are powered by the engine. Transportable phones 
can be moved and are carried in a case with a battery 
pack for power. Portable phones are battery-powered 
units that can be carried in the hand. 

A cellular communication system consists of three 
main parts: (1) a cellular telephone, (2) a network of low- 
powered radio aerials, and (3) a central switching office. 
When a call is made on a cellular telephone, radio 
waves carry the message to an aerial transmitter. This 
aerial is centrally located in a geographical area called a 
cell. Cells vary in size and number, according to the area 
of the network. The transmitter sends the message toa 
computerized central switching office. The central 
switching office transmits the message to a local or 
long-distance telephone company, where the call is sent 
to its destination. As a caller moves across a service 
area, the call is automatically passed from one transmit 
ter to another without interruption of operation. 
Cellulose is a substance that forms a major part of the 
cell walls of trees, grasses, vegetables, and many other 
plants. Cellulose is a carbohydrate—that is, a substance 
composed of carbon, hydrogen, and oxygen. All fruits 
and vegetables contain cellulose. 

Biological importance. Cellulose fibres strengthen 
the stems, roots, and leaves of many kinds of plants. 
Plants make cellulose from glucose, a sugar that they 
first produce from carbon dioxide and water through 
the process of photosynthesis (see Photosynthesis). Cel- 
lulose consists of glucose molecules linked in long 
chains called polymers. Its chemical structure resembles 
that of starch, another polymer of glucose. However, the 
glucose molecules in cellulose are linked differently 
from those in starch. 

The foods most abundant in cellulose are vegetables 
that consist of stalks or leaves, such as celery and spin- 
ach. The human body cannot digest cellulose. However” 
cellulose serves as bulk that stimulates the intestines 
and aids in elimination. 
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Industrial uses. Cellulose makes up an important 
part of many familiar products. For example, it makes up 
about 42 per cent of wood, which is used in buildings 
and in furniture and hundreds of other objects. Cotton, 
the fibre most widely used in textile manufacturing, con- 
tains more than 95 per cent cellulose. Paper also con- 
sists largely of cellulose. The highest quality papers are 
almost pure cellulose. 

Industries use strong acids and alkalis to modify the 
properties of cellulose for various purposes. For exam- 
ple, textile manufacturers strengthen cotton fibres by 
treating them with caustic soda (sodium hydroxide). This 
process is called mercerizing. A solution called viscose 
is made by treating cellulose with caustic soda and car- 
bon disulphide. Manufacturers process viscose to pro- 
duce rayon fibres for use in textiles and tyre cord. Cello- 
phane is also made from viscose. 

Manufacturers produce substances called cellulose 
derivatives by combining cellulose with certain chemi- 
cals, The most widely used cellulose derivative is cellu- 
lose acetate, a plastic made by treating cellulose with 
acetic anhydride. Products made of cellulose acetate in- 
clude photographic film, magnetic sound-recording 
tape, electrical insulation, and textile fibres. Cellulose ac- 
etate butyrate, a tougher and more water-resistant plas- 
tic than cellulose acetate, is used in such items as steer- 
ing wheels and tool handles. Manufacturers cast a 
plastic called ethy/ cellulose to produce tough, rigid 
items, such as luggage and torch cases. 

Other derivatives include carboxymethyl cellulose 
and cellulose nitrate. Carboxymethyl cellulose dissolves 
in water. It can be used to thicken foods and paints. Cel- 
lulose nitrate is used in lacquers and other coatings. It is 
made by treating cellulose with a mixture of nitric and 
sulphuric acids. A form of cellulose nitrate called gun- 
cotton is an explosive used in smokeless gunpowders. 

In the late 1940's, synthetics made primarily from pe- 
troleum began to replace cellulose in the making of 
some plastics, fibres, and photographic films. Often, the 
petroleum-based substances were cheaper and easier 
to,process than cellulose. But some experts believe that 
a petroleum shortage and rising oil prices will probably 
lead to greater use of cellulose. 

See also Cellophane; Fibre (Regenerated fibres); 
Guncotton; Rayon. 
heres acetate. See Cellulose; Plastics; Rayon. 
sius scale is a scale for measuring temperature. It 
‘ie Part of the metric system of measurement. People in 
enc countries of the world use the Celsius scale for 
are temperature measurement. Scientists through- 

ut the world also use this temperature scale. 
ae the Celsius scale, 0° is the freezing point of water, 
w 00 is the boiling point. The scale is divided into 
poy parts between these fixed points. The Celsius 
hes is sometimes called the centigrade scale, because 
Have means “divided into 100 parts.” Other impor- 
ti emperatures on the Celsius scale include 37° (body 
gue and 20° (room temperature). Temperatures 
K ee the freezing point of water have a negative sign 
ont of them. 
ome it is necessary to compare a Celsius tem- 
sited with a Fahrenheit temperature. To changea 
ply ie temperature to a Fahrenheit temperature, multi- 
e Celsius temperature by $ and then add 32: °F = 
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4 CO + 32. To change a 
Fahrenheit temperature to 
a Celsius temperature, sub- 
tract 32 from the Fahren- 
heit temperature and then 
multiply by $:°C = 3 (F — 
32). 

The Celsius scale was 
originally developed in 
1742 by the Swedish as- 
tronomer Anders Celsius. 
It was later changed and 
improved. The ninth Gen- 
eral Conference of 
Weights and Measures of- 
ficially named the scale the 
Celsius scale in 1948. 

See also Thermometer. 
Celtic art. The Celts ex- 
pressed their artistic gen- 
jus in such arts and crafts 
as metalwork, sculpture, 
and ceramics (pottery). 
Celtic artists excelled in 
decorating objects. They 
used beautiful combina- 
tions of curved lines and spirals which were based on 
natural forms such as plants, animals, and birds. The art- 
ists did not represent objects in a lifelike way but made 
them into abstract forms. 

Celtic art may be divided into two main periods; the 
art of the early Celts throughout western Europe and the 
art of the Irish Celts from the early Christian era to the 
Middle Ages. In the 400 B.C, the Celts who lived in the 
Rhine valley began to develop an art with distinctive 
characteristics. Later, Celtic civilization spread to the 
areas that are now Czechoslovakia, Austria, northern 
Italy, France, Spain, Britain, and Ireland. The art of the 
Celts on mainland Europe between 400 and 100 B.C. is 
called La Téne art. La Téne is an archaeological site on 
the edge of Lake Neuchatel, in Switzerland. 

By 100 B.C, the civilization of the Celts on the main- 
land of Europe had greatly declined. But, in England, 
Celtic art survived until about A.D. 150. The main forms 
of Celtic art survived much later in Ireland and Scotland, 
which were not conquered by the Romans. After the 
coming of Christianity to these countries, Celtic decora- 
tion became extremely intricate. This style survived in 
Ireland until the late 1100s. 

Ornamentation 

Archaeologists believe that La Tène art was influ- 

enced by the art of the peoples of Greece and Italy. The 


Celts traded with these peoples, exchanging iron ore, 
ine. The Greeks and Ital- 


ians sold their wine in pottery vessels decorated with 


The Celsius scale is a com- 
mon scale for measuring tem- 
perature. A double-scale ther- 
mometer, above, gives both 
Celsius and Fahrenheit read- 
ings. 


craftworkers imitated these ornaments and developed a 
distinctive decorative art from them. They simplified the 
features of human faces, making them into highly styl- 
ized forms. They used these fanciful imitations to dec- 
orate torques (bronze or gold necklaces), bracelets, and 


chariots. 
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From the 600 to the 1100, the Irish adopted and de- 
veloped new patterns of ornamentation from various 
sources, adding them to the motifs of curves and spirals, 
The most interesting of these new patterns is animal in- 
terlacing, which was originally copied from decorations 
used by the Saxons, In animal interlacing, the elongated 
bodies of animals and birds are knotted and woven to- 
gether to make a pattern. The overall design is generally 
regular, but the vividly depicted heads and Paws of ani- 
mals give it great animation. The curves are tightened 
into spirals, which have, at their centres, interlacings or 
little birds’ heads. 

Irish monks used these patterns to ///uminate (dec- 
orate) manuscripts, chiefly the gospels (see Manuscript). 
The monks wrote the manuscripts in beautiful, regular 
lettering. At the beginning of each gospel, they drew a 
decoration, with a “portrait” of the evangelist or his sym- 
bol on one page, and the beginning of the text on the 
other, 

These “portraits” are not realistic. The evangelists 
dress and sometimes the features of his face are turned 
into ornaments. His clothes are represented by a series 
of colourful patterns, The beginning of the text consists 
of a few large letters spread over the whole Page and 
overlaid with ornaments in bright colours. Some manu- 
scripts have pages with illustrations of Passages from 
the gospels and a number of brightly coloured initials in 
the text itself. Two of the most elaborate of these manu- 
scripts are The Book of Kells and The Book of. Durrow, 
both of which are in the Library of Trinity College, Dub- 
lin, Ireland. 


Metalwork 


Archaeologists have found many examples of La Téne 
art in tombs of Celtic chieftains in the Rhine valley, such 
as the one at Waldalgesheim, Germany. In these tombs, 
Celtic chieftains were buried with their chariots and 
other precious possessions. Less rich tombs of the same 
type in Champagne, in northeastern France, are of a 
slightly later date than those in the Rhine valley. They 
have yielded hundreds of bronze objects and a great 
quantity of pottery. The still later establishment at La 


The Ardagh Chalice is one 
of the most beautiful exam- 
ples of Celtic art at its height 
in Ireland. The chalice, a dec- 
orated silver vessel dating 
from the A.D, 700s, was found 
at Ardagh, County Limerick. 


Tène has yielded iron swords in beautifully engraved 
bronze scabbards. 

The Celts worked these metal objects with great care. 
They used complex techniques, but they did not know 
how to cast large vases of bronze in one piece, as the 
smiths of Greece and Italy were able to do. Instead, the 
Celts made metal objects by beating a sheet of bronze 
into the required shape. They decorated metal objects 
with patterns raised in relief or engraved into the sur- 
face. 

Celtic smiths decorated metals with insets of col- 
oured enamel, coral, or amber, or with studs of red, 
blue, or green glass. They were skilled in enamelling, 
though the methods they used were simple. In soe 
Britain, shortly before the Roman conquest, Celtic chie 
tains had the harness of their horses decorated with 
large plaques of enamel in several brilliant colours. 
Sometimes, craftworkers mounted little bosses of ; 
enamel on cores of clay to make them stand in relief. j 
The enamel bosses had a grill of bronze over their sur 
face. The Celts of southern Britain made round bronze 
mirrors with patterns engraved on the reverse side. 

Irish craftworkers used similar patterns to decor 
metal objects, mainly for use in churches. Irish smit lt 
the 700s showed great skill in decorating chalices, n 
quaries (shrines for keeping relics of saints), and tbs 
brooches. They used various metals, such as gilt hn 
silver, and gold. Fine metalwork made by these s 
includes the Ardagh Chalice; the reliquary for a saa 
belt found at Moylough, in Sligo; and several brooc! 
the most famous of which is the Tara Brooch. i mal 

The 1100's was one of the finest periods of Insti 
alwork. The chief objects that have survived from t 
time are the shrine of the arm of St. Lachtin and the 
Cross of Cong, made in the 1120's for Turlough 
O'Connor, King of Connacht. 


Architecture 


Archaeologists do not know much about the oe 
where people lived in early Christian Ireland and dl 
land. Most buildings of the period were of wood rou 
have completely disappeared. At first, there were n 


Britain has many beautiful works of art made by the Celts. Ex- 
amples are the Rillaton Cup, found in Cornwall, and the Batter- 
sea Shield, found in the River Thames in south London. 


Th 
Tara Brooch, now in the National Museum of Ireland, 


beauti p-a 
igen typifies the Celts’ mastery of gold filigree work dur- 
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lages. Many people lived in isolated farm houses sur- 
rounded by a circular wall or built on crannogs (small 
artificial islands in marshy land). But, as the monasteries 
became more important, people began to build their 
houses near them. Later, the Vikings founded towns in 
Ireland such as Dublin, Limerick, and Wexford near the 
sea. 

The west coast of Ireland has remains of small hermit- 
ages, including huts and oratories (small chapels) built 
of dry stone (stone without mortar). Manuscripts dating 
from the end of the 700s refer to stone churches. The 
few ruins that have survived show that these churches 
were rectangular in shape and simple in construction, 
Many of these churches had a round tower nearby, built 
of stone (see Round towers). 


Sculpture 


Early Celts made statues of human figures and ani- 
mals in stone and bronze. Some of the statues of ani- 
mals are fairly lifelike, but most of the human figures are 
extremely simplified in shape. Archaeologists have 
found several statues or fragments of statues in Ger- 
many, Czechoslovakia, and Ireland. In southern France, 
they have found the remains of carvings which formed 
part of the door of a monument. Other Celtic carvings 
include stones decorated with patterns formed from 
curves or angular lines. Such stones have been found in 
the Rhine valley, Germany, in Brittany, France, and in Ire- 
land. 

In Ireland, high crosses stood in front of churches 
and in the courtyards between monastery buildings. 
Many crosses still survive. They vary from 2.75 metres to 
7.25 metres in height, and most are made of several 
blocks of stone. One block is used for the wide base, 
one or two for the cross itself, and one for a capstone. 
The makers used the most suitable stone available in the 
neighbourhood. Many crosses are made of soft, whitish 
sandstone found in the centre of Ireland. 
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The earliest high crosses probably date from the mid- 
700s. Similar crosses and stone slabs were cut in Scot- 
land about the same time. The earliest crosses, such as 
those at Ahenny, in Tipperary, Ireland, may have been 
imitations of metalwork. The crosses of later periods 
have carvings of figures and scenes, mainly from the 
Bible. As a rule, each scene is framed in a separate 
panel, but a general theme links all the scenes, A com- 
mon theme represented on these later crosses is that 
God helps those people who have faith in Him. The 
most notable of these high crosses is the one at 
Monasterboice, in Louth, Ireland, which was probably 
carved in the early 900. 

In the 1100's, a new type of cross developed. Such 
crosses have carvings of almost life-size figures in high 
relief. The churches of that period have carvings on 
their doorways. These doorways, in their general shape, 
are imitations of the doorways of Romanesque churches 
on the mainland of Europe (see Architecture [Roman- 
esque). But their decoration includes the old Celtic pat- 
terns of interlacing and spirals. 


Ceramics 


La Téne pottery is beautifully made, but little, if any, 
was turned on a potter's wheel. Celtic craftworkers gave 
their pots an angular shape and a black, polished sur- 
face, so that they look like metal vases. Some of the pot- 
tery has painted or engraved decoration that, in some 
cases, includes patterns of curved lines similar to those 
found on decorated metal objects. Examples of this pot- 
tery include painted vases from Champagne, France, 


Muiredach’s cross is at Monasterboice in Louth, Ireland. It has 
sculptured panels portraying Biblical scenes, and was carved in 
sandstone, probably in the early 900s. 


silver, gold, and jewels by an unknown Irish artist early 11005) 


Bronze decorates 
Museum of Ireland 


Celtic metalwork, such as this shrine for a bell that belonged 
to Saint Patrick, features patterns of interwoven spirals. 


and Spain and engraved vases from Brittany, France, 
and southern Britain. 

See also Celts; Ceramics; Sculpture. 

Celts are a people—or their descendants—who are nt 
tive speakers of a Celtic language. The Celtic languages: 
which include Breton, Cornish, Irish, Welsh, and Scot 
tish Gaelic, form a branch of the Indo-European family 
of languages. 

The oldest evidence of the Celts comes from Hallstatt 
Austria, near Salzburg. Excavations there revealed hun- 
dreds of Celtic graves dating from about 700 B.C. The 
Hallstatt Celts were one of the first peoples in northem 
Europe to make iron. By about 500 B.C,, the Celts had 
spread to France, Portugal, Spain, and the British Isles. 
They also settled in northern Italy and raided as far he 
south as Rome, which they looted in 390 B.C. During 
300s and 200's B.C., some Celtic groups moved into the 
Balkans, including what are now Bulgaria and Greece: 
From about 300 B.C. to A.D. 100, the Romans conquerét, 
much of Europe. The only Celts who preserved their “A 
ture were those of Ireland, Scotland, Wales, southwes 
England, and Brittany in northwest France. 

Early Celtic society had three classes: aristocrats; 
common people; and a learned class that included aw: 
yers, poets, and priests. The Celts were divided into 
small tribes. The members of each tribe claimed 4.00" 
mon ancestor. The Scottish clans developed from suc! 
tribes. Some tribes formed loose federations, but the 


early Celts never became a united nation. The Celts built 
afew towns, but most of the people lived in small rural 
settlements, growing crops and raising livestock. 

Some early Celts used the Greek alphabet to write in 
their own language, but almost no examples have been 
found. Information about the early Celts comes from an- 
cient Greek and Roman authors and from remains dis- 
covered by archaeologists. In the early centuries of the 
Christian Era, the Irish Celts used a primitive form of 
writing called ogam, which survives in stone inscrip- 
tions. During the early Middle Ages, the Celts adopted 
the Latin alphabet and developed a large body of writ- 
ten literature, including many ancient Celtic myths and 
legends. 

In about 500 B.C, the Celts developed the La Tène 
style of art. It was named after a site in Switzerland, at 
the eastern end of Lake Neuchatel, where much metal- 
work decorated in that style was discovered. The La 
Tène style emphasized elaborate patterns of interwoven 
curves and spirals. It also featured highly stylized plants 
and animals that had little resemblance to those in na- 
ture. 

The La Tène style lasted into the Middle Ages and be- 
came a major element of medieval Celtic art (see Paint- 
ing (Celtic painting). Celtic artists produced decorated 
manuscripts, elaborate metalwork, and sculptured stone 
crosses. 

See also Celtic art; Druids; England (The first invad- 
ers); Halloween (The Celtic festival); Mythology (Celtic 
mythology). 

Cement and concrete are among the most impor- 
tant building materials. Cement is a fine, grey powder. It 
is mixed with water and materials such as sand, gravel, 
and crushed stone to make concrete. The cement and 
water form a paste that binds the other materials to- 
gether as the concrete hardens. People often misuse the 
words cement and concrete. For example, a person may 
speak of “a cement pavement.” But the pavement actually 
is made of concrete. 

Concrete is fireproof, watertight, and comparatively 
cheap and easy to make. When first mixed, concrete can 
be moulded into almost any shape. It quickly hardens 
into an extremely strong material that lasts a long time 
and requires little care. 

Nearly all the cement used today is Portland cement, 
which is a hydraulic cement, or one that hardens under 
water. This cement was named Portland because it has 
oR same texture as the natural stone quarried on the 
E Portland, a peninsula on the south coast of Great 

The word cement comes from the Latin word cae- 
pum which means pieces of rough, uncut stone. 

oncrete comes from the Latin word concretus, which 
means to grow together. 


Uses of cement and concrete 


F all skyscrapers and factories and many homes 

also hee concrete foundations. These buildings may 

Crete lave concrete frames, walls, floors, and roofs. Con- 

ieee used to build dams to store water and bridges 

ates rivers. Cars and trucks travel on concrete roads, 
aeroplanes land on concrete runways. 

Nee nerete tunnels run through mountains and under 
S. Concrete pipe distributes water, carries away 
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sewage, drains farmland, and protects underground 
telephone wires and electric-power lines. 

Portland cement is used chiefly to make concrete, but 
it can also be used in other ways. For example, asbestos 
fibres used to be combined with cement and water to 
make tiles for roofing until it was discontinued for safety 
reasons. 


Kinds of concrete 


There are special ways of strengthening concrete or 
of making concrete building materials. These include (1) 
reinforced concrete, (2) prestressed concrete, (3) precast 
concrete, and (4) blockwork. Engineers have also devel- 
oped special kinds of concrete for certain uses. These 
include (1) aerated concrete, (2) high-early-strength con- 
crete, and (3) lightweight concrete. 

Reinforced concrete is made by casting concrete 
around steel rods or bars. The steel strengthens the 
concrete. Almost all large structures require this extra- 
strong type of concrete. 

Prestressed concrete usually is made by casting 
concrete around steel cables stretched by hydraulic 
jacks. After the concrete hardens, the jacks are released 
and the cables compress the concrete. Concrete is 
strongest when it is compressed. The steel cables can 
also be bent into an arc, so that they exert a force in any 
desired direction, such as upward in a bridge. This force 
helps counteract the downward pressure of the weight 
of the bridge. Prestressed concrete beams, roofs, floors, 
and bridges are ofterí cheaper for some uses than those 
made of reinforced concrete. 

Precast concrete is cast and hardened before being 
used for construction. Precasting firms make concrete 
sewer pipes, floor and roof units, wall panels, beams, 
and girders, and ship them to the building site. Some- 
times builders make such pieces at the building site and 
hoist them into place after they harden. Precasting 
makes possible the mass production of concrete build- 
ing materials. Nearly all prestressed concrete is precast. 

Blockwork includes many shapes and sizes of pre- 
cast concrete. It is used in many countries to build ma- 
sonry walls, Some blockwork is decorative or resembles 
brick. 

Aerated concrete contains tiny air bubbles. These 
bubbles are formed by adding soaplike resinous or fatty 
materials to the cement, or to the concrete when it is 
mixed (see Resin). The bubbles give the water in con- 
crete enough room to expand as it freezes. The bubbles 
also protect the surface of the concrete from chemicals 
used to melt ice. Such qualities make aerated concrete a 
good material for roads and airport runways. 

High-early-strength concrete is chiefly used in cold 
weather. This concrete is made with high-early-strength 
Portland cement, and hardens much more quickly than 
ordinary concrete. It costs more than ordinary concrete. 
But it is often cheaper to use, because it cuts the amount 
of time the concrete must be protected in cold weather. 

Lightweight concrete weighs less than other kinds 
of concrete. Builders make it in two ways. They may use 
lightweight shales, clays, pumice, or other materials in- 
stead of sand, gravel, and crushed rock. Or they may 


add chemicals that foam and produce air spaces in the 


concrete as it hardens. These air spaces are much larger 


than the air spaces in aerated concrete. 
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How concrete is made 


Materials, Concrete is a mixture of Portland cement, 
water, and aggregates. Aggregates are materials such as 
sand, gravel, crushed rock, and blast-furnace s/ag 
(waste). The cement and water form a paste that binds 
the aggregates into a rocklike mass as the paste hard- 
ens. Builders generally use both a fine aggregate such 
as sand, and a coarse aggregate such as crushed rock, 
to make concrete. The aggregates must be free from silt, 
mud, clay, dust, and other materials that might weaken 
the concrete. The water used to make concrete should 
also be free from dirt and other impurities. 

Builders may add materials called admixtures to con- 
crete to give it special properties. Very fine materials 
such as fly ash, a product of coal-burning power plants, 
make fresh concrete more plastic (easily shaped). Other 
admixtures include various fats, sugars, and minerals. 
These are used to speed up or slow down the harden- 
ing of the concrete or to give it colour or increased du- 
rability and weather resistance. 

Mixing. Before concrete is mixed, workers measure 
the proper amounts of the materials. The strength and 
durability of concrete depend chiefly on the amount of 
water used. If too much water is added, the cement 
paste will be too weak to hold the aggregates together 
firmly when it hardens. The less water used, within rea- 
sonable limits, the stronger the concrete will be. 

Concrete can be mixed either by hand or by machine. 
Machine mixing makes more uniform batches, Proper 
mixing coats every particle of aggregate and fills all the 
spaces between them with cement paste. For most 
home repairs, concrete can be hand mixed. 

The methods for mixing concrete by machines vary. 
The concrete may be mixed by machines at the place 
where the concrete will be used. Ready-mix companies 
make huge batches of concrete at mixing plants, and 
take it to the work site in trucks. Some firms use mixing 
machines mounted on trucks. These machines mix the 


Freshly mixed concrete is 
poured into forms that hold it 
in shape until it hardens, 
Workers spread the wet con- 
crete, which has a rough tex- 
ture, working it into the cor- 
ners of the form, /eft. To 
produce a flat surface, work- 
ers smooth the concrete be- 
fore it dries completely, cen- 
tre. 


concrete as the truck carries it to the building site. 
Homeowners can buy prepared mixtures of cement and 
aggregates for small repair jobs. Only water has to be 
added to such mixtures. 


Recommended concrete mix 
This mix makes about 0.1 cubic metre of concrete. 


Material By Volume By Weight 
Cement 1 bag, or 0.03 m° 50kg 
Water 24 litres 24 kg 
Sand 0.07 m 106 kg 
Coarse Aggregate* 0.09 m? 137 kg 


‘Particles graded 5 to 20 millimetres in size. 


Gravel 


Water 


Mixing cement, sand, ond 


h 
5 BN Ti and suc! 
Concrete is a combination of Portland cement, waren 
materials as sand and gravel, mixed in measured amo! 


Placing. Workers pour the wet concrete into forms 
made of wood, plywood, or steel. The forms hold the 
concrete in shape until it hardens. The concrete may be 
dumped directly into the forms, or poured down chutes. 
Workers use wheelbarrows, two-wheeled carts, small 
rail cars, trucks, or buckets lifted by cranes. The con- 
crete may also be pumped into the forms through steel 

ipes. 

4 After the concrete is placed, it must be worked into 
the corners and sides of the forms with wooden spades. 
The concrete should also be tamped, or packed down, 
to prevent open spaces called honeycombs. Sometimes 
workers stick vibrators into the concrete or fasten them 
to the forms in order to help settle the concrete. 

Concrete placed for floors, pavements, and driveways 
should be levelled off with a straight-edged board. Next, 
itshould stand until the film of moisture on its surface 
has disappeared. Then, the concrete should be 
smoothed off with a wooden trowel called a wood float. 
The float produces a rough surface that prevents slip- 
ping or skidding after the concrete has hardened. A 
smoother surface can be made by using a steel trowel 
after the wood float. Motorized rotary steel floats are 
often used, 

Curing makes concrete harden properly. After the 
concrete becomes firm enough to resist marring, it 
should be sprinkled with water, then covered with wet 
canvas, wet burlap, or wet sand. This cover keeps the 
concrete from drying too rapidly. A chemical reaction 
between Portland cement and water makes concrete 
harden, For this reason, the longer concrete remains 
moist, the stronger it becomes. In hot weather, concrete 
should be kept moist for at least three days. Cold 
weather slows the rate at which concrete hardens. Hard- 
ening concrete must be protected by canvas or straw 
when the temperature drops near freezing. 

Concrete shrinks as it hardens. This results from the 
loss of moisture as the concrete dries, or from the cool- 
ing of the concrete. The chemical reaction of water and 
Portland cement produces heat. When large amounts of 
concrete are used, as in dams, this heat must be drained 
away to make the concrete harden properly. This is usu- 
ally done by running cold water through pipes stuck 
into the concrete. Cement companies have developed a 
Special Portland cement that produces less heat than 
other cements, 


How cement is made 


Raw materials. Portland cement contains about 60 
is; cent lime, 25 per cent silica, and 5 per cent alumina. 
eee and gypsum make up the rest of the materi- 
ana gypsum regulates the setting, or hardening, 
ime: cement. The lime comes from materials such as 
npa oyster shells, chalk, and a type of clay that is 
n marl. Shale, clay, silica sand, slate, and blast- 
su ace slag provide the silica and alumina. Iron oxide is 

Pplied by iron ore, pyrite, and other materials. 
eon cement plants are located near limestone quar- 
raw m: ey may also be near deposits of clay and other 

aul Reel Ships, trains, trucks, and conveyer belts 
Inthe limestone and other raw materials to the plants. 
ess th, Plants, the materials go through a chemical proc- 
atindin t consists of three basic steps: (1) crushing and 
ing, (2) burning, and (3) finish grinding. 
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Crushing and grinding. The quarried limestone is 
dumped into primary crushers that can handle pieces as 
large as an upright piano. This first crushing smashes 
the rock into pieces about the size of a tennis ball. Sec- 
ondary crushers, or hammer mills, then break the rock 
into pieces about 2 centimetres wide. 

Next, the crushed rock and other raw materials are 
mixed in the right proportions to make Portland cement. 
This mixture is then ground in rotating ba// mills and 
tube mills. These mills contain thousands of steel balls 
that grind the mixture into fine particles. The materials 
can be ground by either a wet or dry method. In the wet 
process, water is added during the grinding until a 
soupy mixture called a s/urry forms. In the dry process, 
no water is added. 

Burning. After the raw materials have been ground, 
they are fed into a kiln, a huge cylindrical furnace made 
of steel and lined with firebricks. A cement kiln rotates 
about one turn a minute, and is one of the largest pieces 
of moving machinery used in any industry. It may be 
over 8 metres in diameter and 230 metres in length. The 
kiln is mounted with one end higher than the other. The 
ground, raw materials are fed into the higher end and 
slide slowly toward the lower end as the kiln revolves. It 
takes about four hours for the materials to travel 
through the kiln. Oil, gas, or powdered coal is burned at 
the lower end of the kiln. This produces a blast of flame 
that heats the materials to temperatures of between 
1430 and 1600" C. The heat changes the materials into a 
substance called clinker, in pieces about the size of mar- 
bles. 

Finish grinding. Large fans cool the clinker after it 
leaves the kiln. The clinker may be stockpiled for future 
use, or it may be reground at once in ball or tube mills. 
A small amount of gypsum is added to the clinker be- 
fore the regrinding. This final grinding produces pow- 
dery Portland cement that is finer than flour. The cement 
is stored in silos until it is shipped. ; 

Shipping. Cement plants transport cement either in 
bulk (unpackaged) or packed in strong paper sacks. Un- 
packaged cement is transported by rail, truck, or sea. 
Packaged cement is packed in sacks containing 50 kilo- 
grams, 0.03 cubic metre, of cement to the sack. 


History 


The ancient Romans developed cement and concrete 
similar to the kinds used today. Their cement had such 
great durability that some of their buildings, roads, and 
bridges still exist. To make cement, the Romans mixed 
slaked lime (lime to which water has been added) with a 
volcanic ash called pozzuolana. The ash produced a hy- 
dened under water. People lost 


draulic cement that har 
the art of making cement after the fall of the Roman Em- 


pire in the AD. 400s. In 1756, John Smeaton, a British en- 
gineer, again found how to make hydraulic cement by 
using Blue Lias lime with a clay content and pozzuolana 
‘om Italy. 
T The BAN engineering works of the 1800's required 
good hydraulic cement. In 1796 James Parker made hy- 
draulic cement from nodules of limestone washed out 
ame known as Roman Cement. 


of London clay. This bec i 
In 1811 James Frost patented a hydraulic cement by cal- 


cining a mixture of limestone and clay. Joseph Aspden 
improved the process by raising the temperature. Asp- 
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den made a cement superior to natural cement by mix- 
ing, grinding, burning, and regrinding certain quantities 
of limestone and clay. The first reliable Portland cement 
was produced in 1845 by I. C. Johnson, Continuous pro- 
duction kilns were invented around 1880, followed by 
the first rotary kilns which are still in universal use. 

Construction of the Erie Canal created the first big de- 
mand for cement in the United States, In 1818, Canvass 
White, an American engineer, discovered rock in Madi- 
son County, New York, U.S.A., that made natural hydrau- 
lic cement with little processing. Cement made from this 
rock was used in building the canal. 

Joseph Monier, a French gardener, developed rein- 
forced concrete in about 1850. In 1927, Eugene Freysin- 
net, a French engineer, developed prestressed concrete. 

As a material, concrete was widely adopted by mod- 
ernist or “brutalist’ architects who developed an interna- 
tional style which relied upon exposing large surfaces of 
unadorned concrete. One famous example is the South 
Bank complex of buildings in London. Reinforced con- 
crete is also used extensively in the huge structures 
used to produce oil from under the sea. Concrete resists 
seawater much better then steel or other metals, which 
corrode when exposed to the sea. Concrete substruc- 
tures gradually gave way to steel in British waters, but 
was retained by the Norwegians because of its superior 
safety features, 

Many attempts have been made to improve and 
cheapen concrete mixtures, most notably with pre-cast 
glass reinforced concrete panels, but few of these have 
become firmly established. 

Related articles in World Book include: 


Materials used to make cement and concrete 


Alumina Gravel Limestone Silica 
Chalk Gypsum Marl Slate 
Clay Lime Sand 
Other related articles 
Building Dam (Masonry Plaster Stucco 
construction dams) Road 


Cement-Roadstone Holdings (C.R.H.) is one of 
Ireland's largest companies. Its products include ce- 
ment, ready-mix and precast concrete, aggregate, clad- 
ding, roof tiles and slates, agricultural limestone, chemi- 
cal lime, insulation, and packaging. C.R.H. has a large 
number of factories, of which the biggest are at Dro- 
gheda and Limerick. The company also has factories in 
the Netherlands, the United Kingdom, and the United 
States. The company was formed in 1970 by the merger 
of Cement Ltd, and Roadstone Ltd. Its head office is at 
Belgard Castle, Dublin, Ireland. 7 
nemon See Teeth (Cementum; picture: Parts of a 
tooth). 
Cenozoic Era is the most recent era in the geological 
time scale of the earth's history. Geologists believe this 
era began about 65 million years ago. It is sometimes 
called the Age of Mammals. See also Earth (The Ceno- 
zoic Era; table: Outline of the earth's history); Mammal 
(The Age of Mammals). 
Censer is a vessel in which incense is burned on char- 
coal as a sign of honour and prayer during religious cer- 
emonies. The censer is also called a thurible. The an- 
cient Jews used censers in their tabernacles and in their 
temples. The early Christian church began to use cen- 


sers in the 300s. Nowa- 
days, censers of various 
kinds are used in some 
services of the Roman 
Catholic Church, the Angli- 
can Communion, and also 
the Eastern Orthodox 
Churches. 

Most censers are orna- 
mental in form. Attached 
chains are used to swing 
the vessel back and forth. 
Holes pierced in the top 
allow the perfumed smoke 
to stream out. 
Censorship is the control of what people may say or 
hear, write or read, or see or do. In most instances, this 
kind of control comes from a government or from vari- 
ous types of private groups. Censorship can affect 
books, newspapers, magazines, films, radio and televi- 
sion programmes, speeches, and the arts. 

Whenever a government or a private group feels en- 
dangered by free expression, it may turn to censorship. 
Every society, including democratic ones, has had some 
kind of censorship when its rulers have felt it would 
benefit the nation—or themselves. But the strictest con- 
trol of expression and information occurs in dictator- 
ships and during wartime. The difference between cen: 
sorship in democracies and in dictatorships is that 
democracies have ways to limit such action. 

There are four major types of censorship: (1) moral, (2 
military, (3) political, and (4) religious. 

Moral censorship is the most common kind of cen 
sorship today. Many governments or groups try to pre- 
serve their standards of morality by preventing people 
from learning about or following other standards. Moral 
censorship may result when some people believe they 
have the right to force their values on others. It may also 
result if most of the people of a country believe that 
their government should promote certain moral codes. 

Many countries have obscenity laws. But since the 
1960s, the definition of obscenity has narrowed consid- 
erably. See Obscenity and pornography. 

Military censorship. During a war, battle plans, 
troop movement schedules, weapons data, and othe! 
formation could help the enemy. The armed forces 0 
every country have censors who read the letters written 
and received by servicemen and servicewomen. The 
censors snip out or blot out any information that might 
be valuable to the enemy. The military may also with- 
hold information from the press for security reasons. In 


rin 


some countries, the press, radio, and TV voluntarily cor 


sor themselves in wartime. Most nations have some MY 
itary censorship during peacetime as well. 

Political censorship is used by governments that i 
fear the free expression of criticism and opposing idee 
It is common in nondemocratic countries, where bee 
proved forms of expression are forbidden. For examp 7 
during World War II (1939-1945), the UK government ? 
ercised political censorship (see World War Il [The Al 
lied war effort: Government controls). or 

Democracies do not officially permit political cens k 
ship. But many democratic governments try to discov’ 
age the expression of certain radical ideas. For examp? 


various laws prohibit speeches or writings that might 
lead to violence. During wartime, many democratic gov- 
ernments carry on political censorship. They believe that 
criticism of the government or opposition to the war 
could aid the enemy. 

Religious censorship occurs in some nations where 
the government is close to one religion or where reli- 
gious feelings run high. Those in power may censor the 
ideas and practices of other religions. Throughout much 
ofits history, Spain, almost all of whose people are 
Roman Catholics, did not allow Protestants or Jews to 
hold public religious services. The Spanish government 
dropped this ban in 1967. 

Censorship methods. There are two main kinds of 
censorship methods, formal and informal. Formal cen- 
sorship occurs when government officials follow the 
law to control free expression. Informal censorship 
takes place if no specific law covers an offence. Officials 
may act informally because of pressure from a private 
group to censor something the group dislikes. Some 
groups also pressure various companies by threatening 
not to buy their products. A number of businesses, in- 
cluding the film and television industries, censor them- 
selves in an effort to avoid public disapproval. But stand- 
ards have fallen since the 1950's. 

Censorship can occur before or after something is re- 
leased to the public. In checking material before re- 
lease, officials may approve it, reject it, or approve it 
with certain changes. Censors may also act against a 
book, magazine, or film after its release, although they 
rarely succeed in doing so in the United States. The 
postal service may refuse to deliver objectionable mail, 
a a may prevent the importation of certain ma- 

rials, 

See also Freedom; Freedom of religion; Freedom of 
speech; Freedom of the press; Film industry (Censor- 
ship and self-regulation). 

Census is a survey conducted by a national govern- 
Ment to gather information about the society that it gov- 
ems, This term is usually used to mean a population 
census, but other censuses examine such subjects as 
housing, agriculture, and manufacturing. A population 
census determines the size of a population and such in- 
formation as the age, employment, income, race, and 
Sex of people. About 90 per cent of the world’s nations 
Conduct a population census. 

Governmental administration of a census helps en- 
Sure that the census serves the entire society. Most peo- 
ple realize that their government has the authority to 
Conduct censuses, and so they cooperate with the oper- 
ation. Governments analyse census data to determine 

extent of economic and social problems. These data 
also help identify resources available to solve such 
foblems. Most national governments publish census 
fformation to make it available to the public. Business 

xecutives use census statistics to help them plan com- 
es Policies. Economists and sociologists apply census 
aM the analysis of economic and social conditions. 
fo le unions and welfare agencies also use census in- 

mation, 

Most governments follow certain procedures to ob- 

in accurate and complete census information. First, a 
ment tries to contact every individual—either di- 

or indirectly. Second, the government attempts to 
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gather information from everyone at the same time. Be- 
cause not everyone can be reached in one day, most 
censuses ask about conditions as they existed on a cer- 
tain date. Third, most censuses do not question people 
about taxation, selection for military service, or anything 
else that might bias (slant) their responses. Finally, most 
governments conduct censuses at regular intervals, 
such as once every 10 years. This policy ensures regular 
measurement of changes and trends in a society. 

Taking a census. Usually, censuses are taken by 
sending enumerators (interviewers) from door to door. 
The enumerators ask questions and record the answers. 
But sometimes se/f-enumeration is used, In self-enu- 
meration, the census forms are sent to each household. 
Individuals fill in the forms and send them back. Enu- 
merators are still needed to contact people who do not 
return their forms on time or who make mistakes in 
completing the forms. 

Processing the results. Census information is tabu- 
lated and organized into a usable form. Nowadays cen- 
sus results are processed by computer and much of it is 
available on microfilm. Although the statistics are made 
public, the personal records remain confidential and are 
only made public after a specified number of years. 
Genealogists (people who study family trees) and others 
interested in family and local history find this informa- 
tion helpful. 

Early censuses. In ancient Rome, census takers pre- 
pared lists of people and property, chiefly for purposes 
of taxation and enforcement of military service require- 
ments. The word census comes from a Latin word mean- 
ing to tax. After William the Conqueror invaded England 
in 1066, his officials made a count of the countrys land, 
people, and property. They listed this information in the 
Domesday Book (see Domesday Book). 

Modern censuses. The first modern census—one 
that was complete, direct, and periodic—was the United 
States census of 1790. Great Britain has conducted a 
modern census every 10 years since 1801, except in 1941 
during World War Il (1939-1945). The first regular Indian 
census was taken in 1881, and there have been regular 
censuses every 10 years. 

The United Nations (UN) encourages all nations to 
conduct complete, periodic censuses. The UN publishes 
manuals of recommended census procedures. It works 
to establish standard censuses so it can collect accurate 
world statistics. It publishes summary data for many 
countries in its annual Demographic Yearbook. 

See also Population. 

Centaur was a creature in Greek mythology. It had the 
head, arms, and shoulders of a man and the lower body 
and legs of a horse. 

Centaurs lived in Thessaly in northern Greece. Most 
of them were known for their drunkenness and violent 
behaviour. A centaur named Nessus tried to rape Dei- 
anira, the wife of the Greek hero Hercules, and Hercules 
shot him with a poisoned arrow (see Hercules). Accord- 
ing to one myth, a tribe of centaurs was invited to the 
wedding feast of the king of the Lapiths, a people who 
lived in Thessaly. The centaurs became drunk at the 
feast and tried to kidnap the Lapith women. In the battle 
that followed, the Lapiths defeated the centaurs. 

The most famous centaur was Chiron. Unlike most 
other centaurs, he was wise and just. Chiron lived at 


316 Centigrade scale 


Marble relief sculpture (477 to 432 B,C! from the Parthenon; British Museum, London 
A centaur fights with a guest at the wedding feast of the king of 
the Lapiths, above. According to a Greek myth, a battle began 
after a drunken centaur attacked the king's bride. 


the foot of Mount Pelion in Thessaly and taught hunting, 
medicine, and music to Achilles and many other famous 
Greek heroes. 

See also Mythology (picture: The centaurs). 
Centigrade scale. See Celsius scale. 
Centilitre. See Weights and measures. 
Centimetre is a measure of length in the metric sys- 
tem of measurement. The symbol for centimetres is cm. 
A centimetre is one one-hundredth of a metre. One cen- 


Centimetres 


Inches 


There are about two and a half centimetres in an inch. 


timetre equals 0.3937 inch. To convert centimetres to 
inches, multiply by 0.3937. See also Metric system. 
Centimetre-gram-second. See Dyne. ` 
Centipede is one of a group of animals that look like 
worms or caterpillars. Their narrow bodies are divided 
into many sections or segments that lie behind each 
other. Each section has a pair of legs. Although the word 
centipede means a hundred legs, the animals may have 
from 15 to 175 pairs of legs. 

The centipede has a pair of antennae (jointed feelers) 
on its head, and a pair of jaws. The first pair of legs be- 
hind the head are modified into fangs and are used for 
fighting, not for walking. They are called poison jaws, 
because a gland in the centipede’s head fills these fangs 
with poison. Most centipedes eat molluscs, worms, and 
insects, which they kill with their poison jaws. The centi- 


pede hunts its food at night. In the tropics, there are 
some centipedes whose bite can be very dangerous to 
human beings. 

There are about 2,800 species of centipedes. Centi- 
pedes range in size from 5 millimetres to 30 centime- 
tres. 

Scientific classification. Centipedes are members of the 
phylum Arthropoda. These animals make up the class 
Chilopoda. 

Central African Republic is a thinly populated ` 
country in the centre of Africa. Most of the Central Afri- 
can Republic is a vast, rolling plateau broken by deep 
river valleys. Grass and scattered trees cover most of the 
country. Thick rainforests grow in the southwest, and 
the extreme northeast section is arid. Antelope, buffa- 
loes, elephants, gorillas, lions, rhinoceroses, and other 
wild animals live in the Central African Republic. 

The Central African Republic is one of the least devel- 
oped countries in Africa. Most of the people are farm- 
ers, and there is little manufacturing. The country was 
formerly a territory in French Equatorial Africa called 
Ubangi-Shari. It became an independent country in 1960, 
Bangui, a river port, is the capital and largest city. 

Government. The president, the most powerful offi- 
cial in the Central African Republic, is elected by the 
people to a six-year term. The president appoints a 
prime minister and Cabinet ministers to carry out day- 
to-day government operations. The country's laws are 
made by a parliament called the National Assembly. The 
85 members of the National Assembly are elected by the 
people to six-year terms. 

People. For the Central African Republic’s total popu- 
lation, see the Facts in brief table with this article. About 
half of the people live in rural areas. Rural Central Afri- 
cans hunt, fish, grow food crops, and gather insects to 
feed their families. They also raise some cattle, goats, 
pigs, sheep, and poultry. 

The people of the Central African Republic belong to 
many ethnic groups and speak many languages, of 
which the most common is Sango. About a quarter of 
the people are Christians and one-twentieth are Mus 
lims. The rest of the people practise traditional African 
religions. Most of the older people of the Central Afri- 
can Republic cannot read or write. About 40 per cent 0! 
the children receive a primary school education. The 
country also has some secondary schools and a univer’ 


sity. 


asā 


A centipede may have as many as 175 pairs of legs- ith g 
body divided into many segments, each one with a pair of led 
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Land. The Central African Republic covers 622,984 
square kilometres. The plateau has an average altitude 
of about 600 metres above sea level. Areas in the north- 
east and on the country's western border with Came- 
roon rise more than 1,370 metres above sea level. 

_ Many rivers flow through the Central African Repub- 
lic. In the north, most are tributaries of the Chari River, 
which flows northward to Lake Chad (see Lake Chad). A 
divide separates the northward flowing rivers from 
those that flow south from the central and southern 
Na of the country into the Congo (Zaire) River basin. 
Sina these rivers are tributaries of the Ubangi River, 
aaa joins the Congo River. The Ubangi and one of its 
a aries, the Mbomou River, form most of the coun- 
rys southern boundary with Zaire. 
etry has a fairly comfortable climate. This is 
mC n y to its altitude. The average temperature is 
esot ach year, the country receives about 80 centime- 
eso ranra in the north and about 160 centimetres in 
i fan . The rainy season extends from June to Octo- 
Drier parts of the country. In the southwest, 
the e rainfall is heaviest, rain may fall throughout 
year, 
cepa The Central African Republic is a land- 
ine ey with no railways and many roads that are 
cna ae during the rainy season. A few plantations 
nona ee, cotton, and rubber products for export. 

KE mining is the only important mining industry. 
A Ned farmers raise livestock in regions where there 
sickne: one flies. These insects spread African sleeping 
te ee see Sleeping sickness; Tsetse fly). There are a 
lici anufacturing plants in the Central African Repub- 

abet) a textile mill. 

es form the most important transportation routes. 
onik an navigate the Ubangi River throughout the year 
expo lee to Brazzaville, in Congo. From Brazzaville, 
Bangui ae carried by rail to the port of Pointe Noire. 
several as an international airport. Bambari, Bouar, and 
al other towns also have airports. 


History. Before the arrival of Europeans in the 1800's, 
most of the people lived in small societies. Slave raids in 
the 1800's brought turmoil to much of the region. In 
1889, France established an outpost at Bangui. The 
French created the territory of Ubangi-Shari in 1894. In 
1910, they linked it with what are now Chad, Congo, and 
Gabon to form French Equatorial Africa. 

The French established a local parliament in Ubangi- 
Shari in 1946. Elected members represented the country 
in the French parliament. In 1958, the country gained in- 
ternal self-government as the Central African Republic. It 
became a member of the French Community, an organi- 
zation that linked France and its overseas territories, The 
country became fully independent on Aug. 13, 1960, 

The first prime minister and leading political figure, 
Barthelemy Boganda, was killed in an air accident in 
1959. His nephew David Dacko succeeded him and be- 
came the country's first president in 1960. 

The country became a one-party state in 1962 and, in 
1964, Dacko was elected to serve a seven-year term as 


Facts in brief about the Central African Republic 


Capital: Bangui. 

Official language: French. 

Official name: République 
public). 

Area: 622,984 km’. 

Population: Estimated 1996 population— 3,026,000; density, 5 
people per km?; distribution, 53 per cent rural, 47 per cent 
urban. 1975 census—2,054,610. Estimated 2001 population— 


3,402,000. 

Chief products: Agriculture—banai 

alm kernels, peanuts, rubber, sesame, 

ber. Mining—diamonds, gold. 

Flag: Horizontal blue, white, green, and yellow stripes are di- 
vided at the centre by a red vertical stripe. A yellow star rep- 
resents the guiding light of the future. Red, white, and blue 
recall the French flag. Green, yellow, and red are for the peo- 
ple and their unity. See Flag (picture: Flags of Africa). 

Money: Currency unit—franc. One franc = 100 centimes. 


Centrafricaine (Central African Re- 


nas, coffee, cotton, livestock, 
yams. Forestry—tim- 
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Bangui, capital city of the Central African Republic, nestles at the foot of a hill on the banks of 
the Ubangi River. It is the country’s largest city and its leading shipping and commercial centre. 


president. But in 1966, army officers overthrew his gov- 
ernment. Jean-Bedel Bokassa, head of the army, became 
president. In 1972, Bokassa was named president for life. 
In 1976, he declared himself emperor and changed the 
country’s name to the Central African Empire. In 1979, 
supporters of Dacko overthrew Bokassa, and Dacko 
again became president. Bokassa went into exile in 
France. The country’s name was changed back to Central 
African Republic. In March 1981, the country became a 
multiparty state again, and Dacko was elected president. 

In September 1981, army officers overthrew Dacko 
once more and took control of the government. General 
André Kolingba was declared president. The new mili- 
tary government banned all political parties. In 1992, the 
government restored a multiparty political system in the 
country. Multiparty elections were held in 1993 for pres- 
ident and the National Assembly. Ange-Felix Patasse was 
elected president. 

Bokassa had returned to the Central African Republic 
in 1986. In 1987, a court convicted him of embezzlement 
and being an accomplice in several murders. He was im- 
prisoned that year. Bokassa was released from prison in 
1993, 

See also Bangui; Ubangi River. 

Central America is the narrow bridge of land at the 
southern end of North America. It borders Mexico on 
the north and Colombia on the south. The Pacific Ocean 
lies to the west, and the Caribbean Sea—an arm of the 
Atlantic Ocean—lies to the east. Central America con- 
sists of seven countries: Belize, Costa Rica, El Salvador, 
Guatemala, Honduras, Nicaragua, and Panama. The re- 
gion covers about 523,000 square kilometres. Central 


America has a total population of about 30 million. 

On both coasts of Central America, there are low- 
lands. Inland, rugged mountains crisscross the region. 
They make transportation and economic development 
difficult. Many of the mountains are active volcanoes. 
Severe earthquakes and volcanic eruptions sometimes 
strike Central America, causing much damage and some 
loss of life. 

Central America has a diverse population. The people 
of Guatemala are primarily of Amerindian origin. Most 
of the people of Honduras and El Salvador are mestizo 
(mixed Amerindian and European ancestry). Large num- 
bers of blacks live in Belize, Nicaragua, and Panama. 
Costa Ricans are mainly of European descent. 

Spanish is the official language of all the Central : 
American countries except Belize, where the official ar 
guage is English. Many Amerindians in Guatemala spe 
their own tribal languages. 

Most of the people of Central America live in the 
highlands of mountainous regions on tiny farms. How- 
ever, Central America’s main sources of income are Ţ 
large plantations, and forests and mines. Plantations Ìn 
the highlands produce about 10 per cent of the worl ; 
coffee, and those in the lowlands produce about 10 pe 
cent of the world’s bananas. have 

A small percentage of Central America’s people ‘i A 
great wealth, and the region has a growing middle class- 
However, large numbers of the people live in poe 
high population growth rate contributes to unemp oy 
ment, especially among young people. 

The constitution of every Central American coe 
provides for the democratic election of representatives. 


However, in many cases governments have disregarded 
their constitutions. Some Central American countries 
have been ruled by military dictators. In the middle and 
late 1900's, economic problems and civil wars have 
caused widespread suffering in many parts of Central 
America. 

This article traces the history of Central America. For 
additional information on the region, see the articles on 
Latin America and North America, and the articles on 
each Central American country. 


Early history 


Thousands of years ago, the ancestors of today's Cen- 
tral American Indians migrated to Central America from 
Asia. In about 400 B.C., the Maya Indians emerged as the 
dominant culture of Central America. Their culture espe- 
cially flourished from about A.D, 250 to 900. The Maya 
were accomplished engineers and architects, building 
many magnificent cities. The ruins of hundreds of Maya 
palaces, pyramids, and temples still stand. The Maya 


85" 
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also constructed a vast system of canals to irrigate their 
fields of maize, beans, and marrow. The Maya were 
skilled astronomers and mathematicians. They devel- 
oped a solar calendar and a system of hieroglyphic writ- 
ing. In about A.D. 900, the Maya mysteriously aban- 
doned their cities. Today, their descendants live in the 
mountains of Mexico as well as in Central America. 
Many of these people still wear traditional costumes 
and speak Maya languages. 


The colonial period 


In 1501, Rodrigo de Bastidas and Juan de la Cosa of 
Spain became the first Europeans to explore the Central 
American coast. In 1502, the Italian explorer Christopher 
Columbus sailed the Caribbean coast from Honduras to 
Panama, and claimed the land for Spain, the country 
sponsoring his voyage. For the next 13 years, Spanish 
conquistadors (conquerors) invaded Central America, 
fighting the Indians throughout the region. The Spanish 
completed their conquest in 1525. By then, many Indians 
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had been killed or sent as slaves to plantations in the 
West Indies. 

In 1570, the Spanish established an administrative 
centre, called an audiencia, in Guatemala. The Audiencia 
of Guatemala ruled over all of Central America except 
Panama. It was a subdivision of the Viceroyalty of New 
Spain, which governed most of the Spanish colonies in 
North America from its headquarters in Mexico City. 

Spain paid more attention to Mexico and Peru, which 
had treasures of gold and silver, than it paid to Central 
America, which had far less mineral wealth. Administra- 
tive matters were often handled locally in Central Amer- 
ica. Gradually, missionaries established an educational 
system in Central America and converted the Indians to 
the Roman Catholic religion. Colonists developed a 
plantation system of agriculture. 

Panama owed its early development to its strategic 
position and its land as a narrow isthmus. The Spaniards 
built a stone road across the isthmus, near the site of the 
present Panama Canal. Under Spain, Panama became an 
important shipping route for provisions for colonies on 
the west coast of South America and for gold and other 
treasures bound for Spain. Panama also became a cen- 
tre for the distribution of black African slaves in the New 
World. However, Spain let Panama govern itself in most 
matters. 


Independence 


In 1808, Napoleon | of France invaded Spain and 
forced the Spanish king into exile. As a result, Spain's 
control over its colonies weakened. In Central America, 
conservatives.remained loyal to Spain. However, liberals 
resented the taxes and trade restrictions that Spain had 
imposed. They saw in Spain's conflict with France an op- 
portunity to break away from the mother country. On 
Sept. 15, 1821, the Audiencia of Guatemala declared its 
independence, removing from Spanish control all of 
Central America except what is now Panama. That same 
year, Panama broke away from Spanish rule and became 
a province of the newly independent nation of Colom- 
bia. The independence movement succeeded through- 
out Central America with little bloodshed. 

What is now Belize had belonged to the Audiencia of 
Guatemala, But the Spaniards did not establish settle- 
ments there and did little to exercise their rule over the 
area. In 1638, British sailors, who had been shipwrecked 
off the coast of Belize, established the first known Euro- 
pean settlement in the area. The British built other set- 
tlements in the area during the next 150 years. In the 
mid-1800's, they took formal possession of the Belize 
area. Great Britain made it a colony called British Hondu- 
ras. Belize did not become an independent country until 
1981. 

During the first years after independence, Central 

Americans generally favoured union with newly inde- 
pendent Mexico because they felt loyalty toward the for- 
mer seat of the viceroyalty in Mexico City. From January 
1822 to March 1823, Costa Rica, El Salvador, Guatemala, 
Honduras, and Nicaragua were legally part of Mexico. In 
1823, these states separated from Mexico and formed a 
united federation among themselves. They called the 
federation the United Provinces of Central America. 
There were disagreements between those who fa- 
voured states’ rights and those who wanted a strong 


central government. The constitution, which provided 
for strong states’ rights, was completed in November 
1824. The federation freed the slaves and ended the spe- 
cial privileges of the powerful landowners and the 
Roman Catholic Church. The federation began to col- 
lapse under various pressures, including efforts by rich 
landowners and the priests to regain their former privi- 
leges. Rivalries also developed between local govern- 
ments and the federal government. In the late 1830's, the 
federation broke up and the individual states became in- 
dependent republics. 

In the early 1900's, the United States wanted to build a 
canal across Panama. With U.S. support, Panama sepa- 
rated itself from Colombia in 1903 and formed an inde- 
pendent nation. Panama granted the United States a 
strip of land 16 kilometres wide upon which to build the 
canal. The Panama Canal was completed in 1914. 


Attempts at unification 


Since the early 1800's, various combinations of Cen- 
tral American countries have tried at least 25 times to 
achieve political unification. All these unions were short- 
lived, most lasting only a few months and none more 
than a few years. In 1842, for example, El Salvador, 
Honduras, and Nicaragua created the Central American 
Confederation. This government proved too weak to en- 
force its rule and it collapsed in 1845. 

In 1907, Costa Rica, El Salvador, Guatemala, Hondu- 
ras, and Nicaragua set up the Central American Court of 
Justice. This court had jurisdiction in cases between the 
nations. It was dissolved in 1918, after Nicaragua had ig- 
nored its findings in a dispute over canal-building 
rights. In 1921, El Salvador, Guatemala, and Honduras 
united under a central government called the Central 
American Federation. But rivalries and disagreements 
among members caused the federation to collapse in 
less than a year. 


Regional organizations 


In 1948, all the Central American states except Belize 
joined with other Latin American countries and the 
United States to form the Organization of American 
States (OAS). The OAS works for cooperation among 
member nations (see Organization of American States) 
In 1951, Costa Rica, El Salvador, Guatemala, Honduras, 
and Nicaragua established the Organization of Central 
American States. This organization promotes cultural, 
economic, and political understanding among member 
nations. £ 

In 1960, El Salvador, Guatemala, Honduras, and Nica: 
ragua formed the Central American Common Market. 
Costa Rica joined in 1963. This organization provides for 
free trade among member nations. It created the Centra 
American Bank for Economic Integration. This bank pro 
Motes economic cooperation and invests in industries 
needed to supply the area as a whole. 


Recent developments 


The countries of Central America experienced eco ia 
nomic growth during the 1960's and early 1970's. Later 
the 1970's, however, several factors combined to en 
this growth. The nations of Central America had to ih 
much higher prices for imported oil and agricultural 
chemicals. At the same time, the prices they receive! 


their exports dropped. These nations had borrowed 
huge amounts of money at high interest rates to finance 
their development. In the early 1980's, they began to 
have trouble paying back these loans. { 

In an effort to reduce tensions and help the economy 
of Panama, the United States signed treaties in 1977 to 
restore the Canal Zone to Panama. In 1973, British 
Honduras changed its name to Belize. The United King- 
dom granted Belize complete independence in 1981. 
Guatemala, however, strongly protested against this ac- 
tion. It had always claimed Belize as its own territory. In 
1991, it abandoned its claim. 

In 1979, rebels called Sandinistas overthrew the gov- 
ernment of Nicaragua. Much fighting took place be- 
tween the new government and Nicaraguans called con- 
tras, who opposed the government. The United States 
gave aid to the contras, and Cuba and the Soviet Union 
aided the government. 

In March 1988, the Nicaraguan government and the 
contras signed a cease-fire agreement. The agreement 
provided for talks between the two sides on political re- 
forms and other conditions for securing lasting peace. 
The talks had been encouraged by Central American 
governments following a 1987 peace plan called the 
Arias Peace Initiative. This plan, which promoted peace 
inthe region, was signed by Costa Rica, El Salvador, 
Guatemala, Honduras, and Nicaragua. 

In 1989, General Manuel Antonio Noriega, the corrupt 
dictator of Panama, became increasingly aggressive to- 
ward the United States. In December of that year, Ameri- 
can troops invaded Panama. They captured Noriega and 
took him back to the United States to face charges of 
drug trafficking and racketeering in that country. ` 

In 1990, opponents of the Sandinistas defeated them 
in national elections. As a result, the contras soon dis- 
banded, 

A civil war between rebels and the government also 
took place in El Salvador, from 1979 to 1992. The United 
States aided El Salvador’s government, and Cuba and 
the Soviet Union supported the rebels. 

Related articles in World Book include: 


Countries 
Belize Guatemala Nicaragua 
Costa Rica Honduras Panama 
El Salvador 
Other related articles 

latin America Pan American 
Min Union 

orth America Panama Canal 

zation of American Panama Canal Zone 

fates 


Central America, United Provinces of. See 
Honduras (History [Independence). 
Central bank. See Bank (Central banks). 
patel heating. See Heating. 
€ntral Intelligence Agency (CIA), a United States 
Sovernment agency, gathers political, economic, and 
military information about more than 150 nations and 
evaluates it for other U.S. government agencies. This 
Mpe of information is called intelligence. It involves na- 
'onal security, and much of it is classified (secret). The 
a employs many foreign agents to supply intelligence 
Sut their native countries. 
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The CIA also conducts various activities to protect the 
nation’s security. These actions include spying on the 
defences of nations hostile to the United States and pre- 
venting or restricting the efforts of foreign spies, Special 
activities are clandestine (secret) actions conducted 
abroad to influence opinions and events in support of 
U.S. foreign policy. These activities include covert ac- 
tions, in which the role of the U.S. government is not 
publicly acknowledged. 

The CIA depends on a variety of sources besides 
agents to collect intelligence. It listens to foreign radio 
and television broadcasts and examines foreign printed 
material available to the public, Technical sources of in- 
telligence include aircraft and orbiting spy satellites. 

The CIA was established in 1947. It developed from 
the Office of Strategic Services in World War II (1939- 
1945). The U.S. government believed that espionage was 
necessary to combat what it saw as the hostile aims of 
the Soviet Union. Since the breakup of the Soviet Union 
in 1991, the CIA has been redefining its role. 

See also Intelligence service. 

Central Powers. See World War |. 

Central Region, as its name implies, lies between the 
Highlands and the Central Lowlands of Scotland, The re- 
gion’s position, on the narrow “waist of Scotland, has 
made it an important area in Scottish history. Stirling 
Castle, in the region, has dominated the main invasion 
route from England to the north for centuries. 

Central Region was created in 1975 as a division of 
Scotland's local government. It was abolished as a local 
government region with effect from 1996, 


People and government 


More than 90 per cent of the people live in the low- 
lying eastern parts of the region, where the industrial 
towns are located. 

Local customs. An important annual event is the cel- 
ebration of the anniversary of the Battle of Bannockburn 
(1314), when the Scots defeated the English. People 
march to the battlefield, near Stirling, on the Saturday 
nearest June 24. See Bannockburn, Battle of. 


Central Region is an inland area lying between the Highlands 
and Central Lowlands of Scotland. 
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Grangemouth, in eastern Central Région, Scotland, has a large oil refinery. The town also has 
a chemical industry. The refinery’s by-products provide the chemical industry with raw materials. 


Recreation. Association football is the most popular 
sport in the region. Clubs with professional teams in the 
Scottish League are at Alloa, Falkirk (which has two 
clubs), Stenhousemuir, and Stirling. Rugby football, golf, 
and hockey are also popular. Shooting and fishing are 
important in the north and west. 

Local government. Central Region was divided into 
three districts for local government purposes: Clack- 
mannan, Falkirk, and Stirling. With effect from 1996, 
Central Region was replaced by Clackmannan Council, 
Falkirk Council, and Stirling Council. 


Economy 


Manufacturing. The area between Bonnybridge, 
Denny, and Falkirk has a long tradition of iron manufac- 
ture. 

Since World War II (1939-1945), Grangemouth has 
grown to be Scotland's largest oil-importing port. Pipe- 
lines carry oil to Grangemouth from Finnart on the 
Clyde estuary in western Scotland. The huge refinery at 
Grangemouth produces various fuel oils and raw mate- 
rials for the local petrochemicals industry. Using the re- 
finery output, Grangemouth petrochemical companies 


Facts in brief about Central Region 


Largest towns: Falkirk, Stirling, Grangemouth, Alloa, Denny, 
Dunipace, and Bo'ness. 

Area: 2,620 km? 

Population: 267,964. 

Chief products: Manufacturing and processing—aluminium 
goods, beer, chemicals, iron founding, petrochemicals, tex- 
tiles, whisky. Mining—coal. 


produce materials for synthetic fibres and for plastics. 

In Clackmannan, the important industries are textile 
production, brewing, and whisky distilling. Other prod: 
ucts that are made in Central Region include aluminium 
goods. 

Agriculture varies widely in Central Region. In the 
northern and western areas, the thin, poor soil makes 
the land suitable only for sheep farming. In eastern 
areas, particularly in the lowlands near Stirling, the 
heavy, clay soils are used for arable farming. The main 
crops are oats and grass. Forestry is important in some 
parts of the region. 

Mining and quarrying. Central Region is part of the 
Central Scotland coalfield. This field extends from a 
point near the west coast right across to the east co 
in Fife Region. But coal production in Central Region 
has declined in recent years and there is now only oN 
colliery operating in the region. Quarries produce sant 
sandstone, and gravel. 

Tourism is of economic importance in Central Re- 
gion. Major centres are Callander, Dunblane, Stirling, 
and the Trossachs area in the north. wavin 

Transportation and communication. Railway " 
link Falkirk and Stirling with Edinburgh and Clas 
Falkirk and Stirling are the principal centres for buse A 
Public transport services have been steadily reduce! à 
recent years in the northern and western areas. Som 
villages are completely without public transport. dle of 

The River Forth creates a barrier across the mid j 
the region. Most of the main roads linking northern 
southern parts cross the Forth near Stirling. 

Local weekly newspapers are published at 
kirk, Grangemouth, and Stirling. 


ast 


Alloa, Fal- 


Land 


Location and size. Central Region is an entirely in- 
land area. It is bordered by Tayside Region to the north 
and northeast and by Strathclyde Region to the west and 
south. Central Region has short boundaries in the east 
both with Fife Region and with Lothian Region. 

The region covers only 3 per cent of the total area of 
Scotland, Its maximum distance from east to west is 
about 66 kilometres and from north to south is about 64 
kilometres. 

_ Land features. The northern area in Central Region 
is part of the Scottish Highlands. Seven mountains in 

this area reach more than 900 metres. 

5 Atthe southern edge of the Highlands is the Highland 

andat Fault, which runs across the middle of Central 
egion. The lowlands area to the south is broken by 

some volcanic hills rising to more than 300 metres. 

The River Forth drains almost all of the Central Re- 
a In the north, lochs (lakes) Katrine, Achray, and Ven- 
ne eames divide the region in half. The lochs are 
ele by the River Teith, the main tributary of the 
oi i Forth. Loch Katrine is the largest of the three lochs 
h e Teith. It is the main source of water for Glasgow 

taghbouring Strathclyde Region. 

a Annual rainfall and temperatures compare 

fia rably with other parts of Scotland. The average an- 

ite rainfall varies from 2,290 millimetres in the west of 
hoon to less than 760 millimetres in the east. 

4 average January temperature is 3° C, and the aver- 

ge July temperature is 14° C. 


History 
ae region's strategic position has given ita leading 
aon o ish history. The Romans built a major fortifi- 
Du in the area—the Antonine Wall. i 
h Coates the 1200s and 1300's, there was much fighting 
Wil ral Region between Scotland and England. Sir 
am Wallace won a battle against the English at Stir- 
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Curling is popular when the 

Lake of Menteith freezes. The 
lake lies in the middle of Cen- 
tral Region, Scotland. 


ling Bridge and later lost one near Falkirk. The most im- 
portant battle of this period was Bannockburn, in 1314. 
Robert Bruce's strategy led to victory for the outnum- 
bered soldiers and to Scotland's independence. 

During the first Jacobite Rising in 1715, supporters of 
James Edward Stuart were defeated at the Battle of Sher- 
riffmuir, near Dunblane. Charles Edward Stuart (Bonnie 
Prince Charlie) fought the pursuing English at Falkirk 
during the second Jacobite Rising (see Jacobite risings; 
Pretenders). The folk hero Rob Roy lived at Balquhid- 
der, near Lochearnhead. 

The region's economy developed rapidly during the 
Industrial Revolution because of local deposits of iron 
ore and coal, and shipbuilding became important. 

Related articles in World Book include: 


Bannockburn, Battle of Rob Roy 
Ben Lomond Stirling 
Burgh Wallace, Sir William 


Industrial Revolution 


Central time. See Time (map: Standard time zones). 
Centre of gravity. See Gravity, Centre of. 
Centrifugal force is often incorrectly defined as the 
force that pulls an object outward when it moves in a 
circle. Actually, an object moving ina circle is being 
pulled inward. If no force pulled it inward, it would con- 
tinue to move ina straight line with constant speed. 
Physicists call the force that pulls the object inward cen- 
tripetal force. 

If you tie a string to a stone and whirl the stone 
around, you must exert a centripetal force to keep the 
stone from moving ina straight line. In the same way, 
the earth's gravity exerts a centripetal force on a speed- 
ing satellite and keeps it from flying into space. 

Physicists find the idea of centrifugal force useful in 
certain situations. For example, when you ride ona 
merry-go-round, you can feel yourself being thrown 
away from the centre of rotation. If you observe your 
motion with respect to the merry-go-round, you could 
say that centrifugal force pulls you away from the centre. 
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Physicists would call the merry-go-round a rotating ref- 
erence frame. You do not need the idea of centrifugal 
force if you observe your motion with respect to the 
ground instead of to the merry-go-round. You would 
then say the merry-go-round exerts centripetal force, 
the result, let us say, of friction between your shoes and 
the platform. This keeps you from moving in a straight 
line with a constant speed. 

See also Centripetal force; Inertia; Motion (Newton's 
laws of motion), 

Centrifuge is an instrument used to separate two liq- 
uids mixed together, or solid particles that are mixed in 
a liquid. The centrifuge causes the heavier liquid or the 
solid particles to move to the bottom of the container, 
leaving the lighter substances on top. It usually consists 
of a large wheel connected to an electric motor. The 
mixtures to be separated are balanced in containers on 
each side of the wheel. When the motor is turned on, 
the wheel rotates rapidly and the containers swing out 
from the centre. A smaller centrifuge consists of a small 
rotating top in which test tubes of material can be 
placed at an angle. Centrifuges turn from 800 to 6,000 
times per minute. 

Centrifuges are commonly used in chemical and bio- 
logical laboratories, They are used in medicine to pre- 
pare serums and plasma. Centrifuges separate the heav- 
ier blood cells or blood clot from the blood plasma or 
serum. They separate heavy bacteria from lighter kinds 
without destroying them. The cream separator is a cen- 
trifuge that takes cream out of whole milk, the cream 
being lighter than the skimmed milk that remains. 

The ultracentrifuge is a newer kind of centrifuge with 


The bench-top centrifuge is used to separate liquids in indus- 
try, medical clinics, and research laboratories. 


Rock. 
Centripetal force 


Centripetal force compels an object to move ina circular path, 
The person in the illustration above exerts a centripetal force on 
the rock by pulling on the string. 


tremendous speed. It can spin at around 80,000 turns: 

per minute. The rotating part of an ultracentrifuge = 
touches nothing solid. It is balanced on a cushion ofain 
The ultracentrifuge whirls by means of jets of com: 
pressed air that touch the outer surface. Ultracentrifuges: 
are used in the study of viruses. T 

See also Plasma; Svedberg, Theodor. 
Centripetal force is the force that compels a body to 
move in a circular path. According to the law of inertia 
in the absence of forces an object moves in a straight” 
line at a constant speed. An outside force must act onan 
object to make it move in a curved path. When you whirl 
a stone around on a string, you must pull on the string 
to keep the stone from flying off in a straight line, The 
force the string applies to the object is the centripetal 
force. The word centripetal is from two Latin words 
meaning to seek the centre. 

Centripetal force acts in other ways. For example, a 
speeding car tends to move in a straight line. Centrip 
force must act on the car to make it travel around a 
curve. This force comes from the friction between the 
tyres and the road. If the road is wet or icy, this frictional 
force is reduced. The car may then skid off the road be: 
cause there is not enough centripetal force to keep it 
moving in a curved path. 

You can use the following formula to calculate the 
centripetal force, F, necessary to make an object travet 
in a circular path: 


F= mv 
F 

Multiply the object's mass, m, by the square ofits ve 
locity (the velocity multiplied by itself), v, and divide te 
product by the radius of the circle in which the object 
moves, r. In the metric system, the centripetal force is 
given in newtons when the object's mass is express im 
kilograms, the velocity in metres per second, an 
dius in metres. 

See also Inertia; Motion (Newton's laws of mor jso 
Centrosphere is the inner core of the earth. t al 
called the barysphere. Its diameter is about 2,500 Ki Hei 
metres. Scientists believe that it is composed mainly 
iron and nickel. See also Seismology. 
Century plant is the name of a group of 
desert plants that belong to the agave famil 


f motion): 


American 
ly. It is als0 


Acentury plant grows to its full height of from 6 to 9 metres in 
asingle season. 


called agave or American aloe. The name century plant 
came from the mistaken idea that the plant blooms only 
once in 100 years. Some century plants flower many 
times, and others bloom only once and then die. But 
none blooms so rarely as once in 100 years. 

The American century plant has thick, fleshy leaves 
with sharp-spined edges. The white or greenish flowers 
grow in an open cluster on the upper portion of the 
stalk. The leaves die after the plant has bloomed. The 
‘ots of the century plant remain alive and produce a 
new plant. 

The people of Mexico use the sap of certain agaves to 
make beverages, such as pulque, tequila, and mescal. 
He long, tough fibres of other agaves, such as the sisal 
k henequen, may be formed into thread; cord, and 

pe. The green leaves of the plants are used as fodder. 


mentic classification. Agaves belong to the agave family, 
vaceae. The American century plant is classified as Agave 


americana. 
Re also Agave; Henequen; Maguey; Sisal. 
P halopad; See Mollusc (Octopuses and squids); 
us, 
peehalosporin is any of a group of widely used anti- 
baci: Doctors use cephalosporins to treat a variety of 
erial infections, including diseases of the respira- 
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tory system, urinary tract, bloodstream, and skin, Doc- 
tors also use cephalosporins to prevent infections fol- 
lowing surgical operations, 

Cephalosporins are chemically similar to penicillins, 
and the two types of antibiotics have many similar prop- 
erties. But cephalosporins fight more kinds of bacteria 
than penicillins, Like penicillins, cephalosporins fight 
bacteria by preventing the bacteria from making the 
rigid cell walls that they need to live. Human cells do not 
have rigid walls and are not damaged by the antibiotics. 
pied first cephalosporin was found in 1948, See Antibi- 
otic. 

Ceram. See Indonesia (The Moluccas; table: The chief 
islands). 

Ceramics are one of the three most important types of 
engineering materials that are primarily synthetic. The 
other two are metals and plastics. Ceramics include 
brick, cement, glass, and porcelain. They also include 
some unusual materials used in electronics and space- 
craft. Most ceramics are hard and can withstand heat 
and chemicals. These properties give them a wide vari- 
ety of uses in industry. Artists also create ceramics. This 
article discusses the products and processes of ceram- 
ics in industry. For information on how artists make ce- 
ramics, see the World Book article on Pottery. 

Properties of ceramics. Manufacturers make com- 
mon ceramics from such minerals as clay, feldspar, sil- 
ica, and talc, These minerals, called si/icates, form most 
of the earth's crust. Clay is an important silicate. But it is 
not used in all ceramic materials. Glass, for example, is 
made from sand, Chemists make advanced ceramics 
from compounds other than silicates. These include alu- 
mina, silicon carbide, and barium titanate. 

Most ceramic products, like their mineral ingredients, 
can withstand acids, gases, salts, water, and high tem- 
peratures. But not all ceramic products have the same 
properties. Common ceramics are good /nsu/ators—that 
is, they conduct electricity poorly. However, certain ce- 
ramics lose their electrical resistance and become su- 
perconductors when they are cooled (see Supercon- 
ductivity). Some ceramic materials are magnetic. 
Engineers control the properties of ceramics by control- 
ling the proportion and type of materials used. 

Kinds of ceramic products. The properties of ce- 
ramics make them especially suitable for certain prod- 
ucts. Products made of ceramic materials include abra- 
sives (materials used for grinding), construction 
materials, tableware, electrical equipment, glass prod- 
ucts, and refractories (heat-resistant materials). 

Abrasives. Manufacturers use some extremely hard 
ceramic materials for cutting metals and for grinding, 
polishing, and sanding various surfaces. These ceramic 
materials include alumina and silicon carbide, 

Construction materials, Clay and shale are used in 
making strong, durable bricks and drainpipes for homes 
and other buildings. Tiles are made of clay and talc, Ce- 
ment consists chiefly of calcium silicates and is used pri- 
marily in making concrete. Gypsum is used to produce 

laster for the surfaces of walls and ceilings. Bathtubs, 
sinks, and toilets are made of porcelain, which consists 
chiefly of clay, feldspar, and quartz. 

Tableware. Ceramics make excellent containers for 
food and drinks. They do not absorb liquids, and they 
resist acids, salts, detergents, and changes in tempera- 
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Ceramics are useful materials that can be tailored to fit many specific purposes. 
All the products shown above contain ceramics. But the items differ greatly in 
chemical resistance, heat resistance, durability, strength, and other properties. 


ture. Most ceramic tableware is made from a mixture of 
clays, feldspar, and quartz. 

Electrical equipment. Ceramics that do not conduct 
electricity are used as insulators in car spark plugs, on 
electric power lines, and in television sets. Such ceram- 
ics include alumina and porcelain. Another ceramic ma- 
terial, barium titanite, is used in making capacitors, 
which store electric charges in electronic equipment. 
Magnetic ceramics are used in electronic circuits and in 
electric motors. Complex electronic circuits are bonded 
on thin layers of alumina. 


Special furnaces called kilns are used in making ceramics. 
This worker is moving ceramic items into a kiln, where they will 
be fired at a high temperature to harden and strengthen them. 


Ceramic brick serves as an excellent lining 
for steelmaking furnaces because it can with- 
stand extremely high temperatures. 


Glass products, Glass is one of the most important 
materials, chiefly because of its transparency. Products 
made of glass include food containers, light bulbs, win- 
dows, and lenses. Cables made of glass fibres transmit 
telephone calls and other information (see Fibre optics). 
The main ingredient in glass is silica. See Glass. 

A glasslike coating called porcelain enamel serves a 
a protective surface on many metal products including 
refrigerators, cookers, and washing machines. Porcelain 
enamel also makes outdoor signs weather-resistant. 

Refractories. The property of heat-resistance makes 
refractories suitable for the manufacture of industrial 
boilers and furnaces, such as the furnaces used to me 
steel. Refractories shaped into tiles cover the surface 0! 
space shuttles, which must withstand the intense heat 
created by high speeds. Ceramics used in making re- i 
fractories include alumina, magnesium oxide, silica, sil 
con carbide, and zirconium oxide. 

Other products. Ceramic engineers continually de- 
velop new uses for ceramics. For example, porcelain is 
used to make false teeth and artificial bone joints. Ure 
nium oxide ceramics serve as fuel elements for nuc j. 
reactors. Cutting tools are made from silicon nitride. 
fractories made from carbides are used to make parts 
for aircraft engines. Alumina is used in certain lasers. 

Making ceramics. The clays and other minerals 
used in ceramics are dug from the earth and purifie A 
Machines crush and grind the materials into fine i A 
cles. The particles are mixed in the proper proport i a 
and water or another liquid is added to produce aa 
ture that can be shaped. A gluelike substance İs so 
times added to mixtures that do not contain clay: te 
and some refractory products are made by melting 
particles and shaping them when they are molten. 


The most common methods for shaping clay ceram- 
ics are slip casting, jiggering, extrusion, and pressing. In 
slip casting, the liquid mixture is poured into a mould 
that absorbs water. As the water is absorbed from the 
mixture, a layer of ceramic particles is deposited onto 
the mould, forming such hollow items as teacups, tea- 
pots, and vases. The excess liquid is then poured out of 
the mould. In jiggering, a machine presses the clay onto 
arotating mould. Jiggering is used to make tableware. 
Extrusion shapes items into rods or tubes by forcing ce- 
ramic paste through a shaping tool called a die. In 
pressing, ceramic powder is pressed in a steel die or a 
rubber mould. 

After the product has dried, it is strengthened by fir- 
ing, a process that takes place in special furnaces called 
kilns. Ceramics are fired at temperatures ranging from 
about 650° to 1650° C. Firing hardens the product perma- 
nently and gives it strength and durability. 

Manufacturers cover many ceramic products with a 
glassy coating called g/aze. Glaze prevents the item from 
absorbing liquids and makes it smoother and easier to 
clean. Glazes are also used for decoration. 

History. Pottery, the oldest form of ceramic products, 
dates back to prehistoric times. Examples about 13,000 
years old have been found in several parts of the world. 

Industrial uses of ceramics began in the 1900s. Mili- 
tary requirements of World War II (1939-1945) created a 
need for high-performance materials and helped speed 
the development of ceramic science and engineering. 
During the 1960's and 1970's, advances in atomic energy, 
electronics, communications, and space travel required 
new kinds of ceramics. For example, the introduction of 
high-speed spacecraft required heat-resistant ceramic 
coatings and engine linings. Since the early 1980's, re- 
searchers have worked to develop ceramic engines for 
cars, trucks, pumps, and electric generators. The discov- 
ery of ceramic superconductors in 1986 has spurred in- 
tense worldwide research to develop superconducting 
ceramic parts for electronic devices, electric motors, 
and transportation equipment. 

Related articles in World Book include: 

Brick Cermet Porcelain 
Cement and con- Clay Tile 
crete Enamel 


Cerberus was a monstrous three-headed dog who 
guarded the entrance to Hades, the Underworld of 
Greek and Roman mythology. Cerberus was the off- 
Spring of the monsters Typhon and Echidna. His mane 
and tail consisted of snakes. 

Cerberus allowed only shades (spirits) of the dead to 
enter Hades and savagely barred their escape. However, 
three living mortals successfully overcame him. Or- 
Pheus used the magical power of his music to charm 
Cerberus into submission. Hercules used his great 
strength, Aeneas was aided by an old woman called the 
pn who drugged Cerberus. See also Hercules; 

ades, 

Cereal is a food made from such cereal grains as 
Wheat, oats, maize, rice, barley, and buckwheat. The 
main types of breakfast cereals are ready-to-eat and hot 
Both are served with milk or cream. 

Ready-to-eat breakfast cereals require no cooking 
and are more popular than hot cereals. Manufacturers 
Use various processes, including grinding and rolling, 
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to form the grains into flakes, puffs, and other shapes. 
Sugar or another sweetener is added to some cereals, 

Some ready-to-eat cereals contain no artificial sub- 
stances, such as colourings or preservatives. Most of 
these natural cereals consist of oats and wheat and may 
be mixed with honey, nuts, or other ingredients. Hot ce- 
reals, mostly made of oats or wheat, come in three main 
forms—normal, quick-cooking, and instant. 

Manufacturers make normal hot cereals by steaming 
the oats or wheat and then rolling the grains into flakes. 
Wheat grains may also be prepared by exploding them 
in moist heat. Normal hot cereals take about 15 minutes 
to prepare at home. The grains for quick-cooking cere- 
als are precooked or are exploded in a vacuum. Such 
cereals take 3 minutes or less to cook, Instant hot cere- 
als require only the addition of hot water, They are 
made of grain that has been cut into three or more 
pieces and pressed into thin flakes. 

Hot cereals and whole-grain ready-to-eat cereals are 
made from all parts of the grain, and so they keep their 
natural nourishing qualities. But many ready-to-eat cere- 
als are made from only parts of the grain. These cereals 
lose some of their nutrients during their manufacture. In 
the 1940's, manufacturers began to restore to cereals 
such important nutrients as iron and the B vitamins n/a- 
cin and thiamine. Such restored cereals contain about 
the same amount of nutrients as the whole grain. 

Fortified cereals are sprayed with synthetic nutrients, 
including vitamins A, By C, niacin, riboflavin, and thia- 
mine. High-protein cereals are strengthened with such 
protein foods as soy flour and sesame. 

Breakfast cereals consist largely of energy-producing 
carbohydrates and may contain from 5 to 25 per cent 
protein. Adding milk or cream to a cereal provides cal- 
cium, protein, vitamins, and other nutrients. Fortified ce- 
reals contain vitamins and iron. Cereals that contain 
bran provide fibre, a natural laxative. 

See also Bran; Ceres; Grain; Nutrition; Oatmeal. 
Cerebellum. See Brain (The cerebellum). 

Cerebral haemorrhage is bleeding that results 
from a broken blood vessel in the brain. Blood escapes 
into the brain and destroys or damages the surrounding 
tissue. In addition, other brain tissue suffers damage be- 
cause of the interruption of normal circulation. The vic- 
tim suffers a stroke (see Stroke). Haemorrhage comes 
from the Latin word, haemorrhagia. 

Most victims of cerebral haemorrhage suffer from hy- 
pertension (high blood pressure). In many cases, the vic- 
tim also has arteriosclerosis, or “hardening of the arter- 
ies” Arteriosclerosis makes the arteries stiff and more 
likely to rupture under continued high blood pressure. 
In other cases, the victim may have a weak spot in the 
wall of a blood vessel in the brain. Hypertension may 
cause this weak spot to swell like a bubble. This swollen 
area, called an aneurysm, may eventually burst (see An- 
eurysm). Cerebral haemorrhages can occur at any age 
but are most common in people over 50 years old. 

Acerebral haemorrhage occurs without warning. 
Within six hours, it can cause unconsciousness and pa- 
ralysis of the limbs. The presence of blood in the brain 
after a cerebral haemorrhage occurs is easily detected 
with an X-ray machine called a computerized tomo- 
graphic scanner, also known as a CT scanner. Some cer- 
ebral haemorrhages cause death. Others leave the vic- 
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tim with various disabilities, depending on what areas of 
the brain are damaged. The speed and extent of recov- 
ery depend on the amount of damage. 

See also Arteriosclerosis; Hypertension. 

Cerebral palsy is a general term for a variety of disor- 
ders caused by damage to the brain. The damage occurs 
before or during birth or in the first few years of life. 
The brain damage may cause severe crippling or total 
paralysis, or the symptoms may be so mild that they 
hardly interfere with the patient's activities. 

There are several types of cerebral palsy, and all in- 
volve lack of muscle control. Common effects of the dis- 
order include a clumsy walk, lack of balance, shaking, 
jerky movements, and unclear speech. In many patients, 
the brain damage also causes mental retardation, learn- 
ing disability, seizures, and problems in sight and hear- 
ing. About half of 1 per cent of the people in the world 
have cerebral palsy. 

Causes. In most cases, the causes of faulty growth of 
the brain that result in cerebral palsy cannot be deter- 
mined, In some cases, however, brain damage may re- 
sult from illness in the mother during pregnancy. For ex- 
ample, German measles can severely harm an unborn 
child, even though the mother may have had only mild 
symptoms or none at all during pregnancy. Cerebral 
palsy is rarely an inherited trait. 

Brain damage can also occur during the birth proc- 
ess, especially in premature births. In babies born after 
a normal term of pregnancy, brain damage may occur if 
there is a significant period of Aypoxia (lack of oxygen), 
causing brain cells to die. 

After birth, a baby may develop cerebral palsy if dis- 
ease or injury damages the brain. During the first year of 
life, infections and accidental head injuries are the most 
frequent causes of the condition. 

Types. There are four chief types of cerebral palsy: (1) 
ataxic, (2) athetoid, (3) hypotonic, and (4) spastic. In the 
ataxic form, the victim's voluntary movements are jerky, 
and a loss of balance is suffered (see Ataxia). In the athe- 
toid type, the person's muscles move continually, These 
movements prevent or interfere greatly with voluntary 
actions. A person with hypotonic cerebral palsy appears 
limp. The person can move little or not at all because 
the muscles cannot contract. Spastic cerebral palsy vic- 
tims have stiff muscles and cannot move some body 
Parts (see Spastic paralysis). A victim of cerebral palsy 
may have more than one muscle disorder. 

Cerebral palsy does not worsen progressively but 
may appear to do so if untreated. A child's spastic (tight) 
muscles become fixed from lack of use. Some victims 
lose the ability to walk if they gain too much weight. 

Treatment of cerebral Palsy is aimed at preventing 
the condition from worsening and helping the child use 
his or her abilities to the best advantage. Each type of 
cerebral palsy requires different therapy. Each patient 
needs individual care. 

Most victims of cerebral palsy can be helped by phys- 
iotherapy. If possible, the patient learns to maintain bal- 
ance and to move about unaided. The patient may de- 
velop such skills as dressing, eating, and toilet care. 

A child with cerebral palsy may face the task of con- 
quering problems of speech, sight, and hearing that 
could interfere with other learning. Speech therapy, 
glasses, and hearing aids may correct some of these 


problems. The child can then learn to communicate in 
order to continue an education. Later, the child May re- 
ceive training that can help in finding a suitable job. 

Doctors may prescribe drugs for cerebral palsy pa- 
tients to relax muscles and to control their convulsions, 
Braces and other mechanical devices provide support 
and help the victim walk. In some cases, a surgical oper: 
ation called selective posterior rhizotomy can reduce 
the rigidity of spastic muscles. In this operation, the sur- 
geon cuts selected nerve fibres in the spinal cord. 

The future of cerebral palsy victims depends largely 
on the extent of their physical and mental disabilities, 
Many can lead almost normal lives and can become 
happy, productive members of society. 

Prevention of brain damage before, during, and 
soon after birth is the most important way of fighting 
cerebral palsy. Before becoming pregnant, a woman 
should be vaccinated against any disease that could 
harm her unborn baby. An expectant mother should 
only take drugs prescribed by her doctor. A woman 
under the age of 16 or over 40 has a greater chance than 
other women of giving birth to a premature baby, After 
birth, a baby can be protected from brain damage by 
careful handling, proper care, and vaccination against 
childhood diseases. 

Cerebrospinal fluid is the liquid in the body that 
surrounds the entire surface of the brain and the spinal 
cord. It flows between the meninges, or membranes, 
that cover these nerve centres. The fluid serves as an 
extra cushion to protect the brain and spine from dam- 
age. It also removes wastes produced by cerebral me- 
tabolism. Doctors sometimes withdraw a little fluid by 
inserting a hypodermic needle in the spinal canal. This 
is called a spinal tap, or lumbar puncture. Doctors ana- 
lyse the fluid to diagnose many diseases, including mem 
ingitis. Pressure on the brain may be detected from the 
pressure of the fluid. 

See also Brain (How the brain is protected); Spine. 
Cerebrum. See Brain (The cerebrum). | 
Ceredigion (pop. 63,600) is a local government district 
in the Welsh county of Dyfed, occupying the area of the 
former county of Cardiganshire. Mixed farming and 
tourism are the main activities in the district. Two col- 
leges of the University of Wales are in Ceredigion. One, 
the University College of Wales, is at the seaside resort 
and port of Aberystwyth. The other, St. David's College, 
is at the market town of Lampeter. Aberystwyth also has 
the National Library of Wales, the Welsh Agricultural 
College, and the College of Librarianship, Wales. Cardi 
gan lies on the River Teifi, known for salmon fishing. Ab- 
eraeron and New Quay are tourist centres. Llandyssul y 
a centre of the wool trade, and Tregaron has a nature '® 
serve and wildlife sanctuary. Cistercian monks built the 
Abbey of Strata Florida near Tregaron. It was famous as 
a seat of learning. See also Dyfed. 

Ceres is one of thousands of asteroids (minor p 
that are located mostly between the orbits of Mars an 
Jupiter. About 4,000 asteroids have known orbits. Ceres, 
the largest, was the first to be found. It has a diameter 
about 950 kilometres. Giuseppe Piazzi first saw it by i 
dent, on Jan, 1, 1801, from Palermo, Sicily. The prt 
Piazzi's new catalogue of stars had accidentally liste 
extra star. When Piazzi looked for it, he found Ceres- 
asteroid was lost, but mathematician Carl Friedrick 
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Gauss predicted the place in the sky where Ceres was 
found again by astronomers a year later. Ceres is named 
after the Roman goddess of agriculture. 

Ceres was the goddess of grain, the harvest, and agri- 
culture in Roman mythology. The worship of Ceres 
dates back to early Roman history. The Romans dedi- 
cated a temple to her in the 400's B.C. She was one of 
the six children of Saturn and his sister Ops. Ceres re- 
sembled the Greek goddess Demeter. Ceres was wor- 
shipped primarily by the common people of Rome and 
by farmers outside the city. A festival that was called the 
Cerealia honoured Ceres each year from April 12 to 
April 19, The word cerea/ comes from her name. 

The most important story about Ceres tells of her 
search for her daughter Proserpina, who was called Per- 
sephone in Greek mythology. For details of this myth, 
see Persephone. See also Demeter; Saturn. 

Cerium is a soft, grey metal of the rare-earth group of 
chemical elements. It was discovered in 1803 by the 
Swedish chemist Jéns Berzelius and the Swedish geolo- 
gist Wilhelm von Hisinger, and independently by the 
German chemist Martin Klaproth. Cerium is named after 
Ceres, an asteroid (minor planet). 

Cerium is the most abundant of the rare-earth ele- 
ments. It is found in many minerals, and is obtained 
commercially from the minerals monazite and bastna- 
site, Radioactive isotopes (forms) of cerium occur during 
the fission (nuclear splitting) of uranium, thorium, and 
plutonium. Cerium differs from the other rare-earth ele- 
ments in the ease with which its electron structure may 
be changed. It is added to alloys to strengthen them. It is 
also used to remove fission products from melted ura- 
nium. Cerium oxide is used in making porcelain and in 
polishing glass. 

The chemical symbol for cerium is Ce. Its atomic 
number is 58, and its atomic weight is 140.12. Cerium 
has a melting point of 798° C (3° C), and a boiling point 
of 3433° C. It has a density of 6.773 grams per cubic cen- 
timetre at 25° C. 

See also Element, Chemical; Rare earth. 

Cermet is a hard material that can withstand high tem- 
peratures, The name comes from the words ceramic 
and metal, Ceramic materials are hard and brittle. A cer- 
Met consists of a refractory ceramic and a metallic 
binder, See Ceramics; Refractory. 

Typical cermets are made by mixing an oxide or car- 
bide with a powdered metal. Examples include alumin- 
ium oxide and chromium, and titanium carbide and 
nickel. The mixture is then pressed and baked at ex- 
tremely high temperatures. It does not melt but under- 
goes certain changes because of the heat and pressure. 
Cermets behave much like metals but resist heat that 
Would melt metals. They are especially useful in jet en- 
gines and for certain electrical devices that must with- 
stand high temperatures. 

Cermets also have several drawbacks. They shrink 
When baked, so it is difficult to mould precision parts. 

hey are also extremely hard and can be smoothed only 
with grinding wheels. 

ERN is the world’s largest research centre for the 
Study of subatomic particles. The initials stand for the 
Centre's French title, Conseil Européen pour la Recher- 
che Nucléaire, the European Organization for Nuclear 

esearch, Sixteen European nations finance and operate 
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CERN, which is located near Geneva, Switzerland. 

Activities at CERN centre on experiments that use par- 
ticle accelerators, devices that produce beams of sub- 
atomic particles of extremely high energies. Scientists 
used CERN's super-proton synchrotron (SPS) for the lab- 
oratory’s most celebrated achievement—the discovery 
of the W particle and the Z particle, These subatomic 
particles transmit the weak nuclear force, one of four 
fundamental forces in nature. Physicists Carlo Rubbia of 
Italy and Simon van der Meer of the Netherlands re- 
ceived the 1984 Nobel Prize for physics for the discov- 
ery. CERN’s largest accelerator, the /arge electron- 
positron synchrotron (LEP) began operation in 1989, 

CERN has a staff of more than 3,500 scientists and 
other personnel. About 1,000 visiting scientists also 
work on projects at the centre. CERN has stimulated sci- 
entific activity in Europe by providing facilities for large- 
scale experiments in subnuclear physics. The centre is 
also a leader in the development of research and com- 
puter equipment. 

CERN members are Austria, Belgium, Denmark, Fin- 
land, France, Germany, Greece, Italy, the Netherlands, 
Norway, Poland, Portugal, Spain, Sweden, Switzerland, 
and the United Kingdom. It was founded in 1954, 

See also Particle accelerator. 

Cervantes, Miguel de (1547-1616), ranks as the out- 
standing writer in Spanish literature. His masterpiece, 
Don Quixote, is a novel about a middle-aged country 
landowner who imagines himself a knight in armour 
and goes into the world to fight injustice. Don Quixote, a 
great work of literature, has greatly influenced the de- 
velopment of the novel. See Don Quixote. 

His early life. Miguel 
de Cervantes Saavedra was 
born in Alcala de Henares, 
probably on Sept. 29, 1547. 
Unlike most writers of his 
time, he apparently did not 
attend a university. How- 
ever, he read widely and 
his writings show the influ- 
ence of many other works, 
including literary theory, 
pastoral novels, and ro- 
mances of chivalry. 

Cervantes joined the 
army in about 1568, and 
fought in the naval battle of 
Lepanto against the Turks in 1571. He was wounded in 
the chest and left hand, thus earning the nickname the 
Maimed of Lepanto. Cervantes was devoted to military 
life and remained in the army, fighting in northern Af- 
rica and other Mediterranean lands. 

Cervantes sailed for Spain in 1575. But his ship was 
captured by pirates and he was taken as a slave to Al- 
giers in Algeria, where he spent the next five years. Cer- 
vantes attempted to escape several times before his 
family and a religious order ransomed him. Incidents 
from Cervantes’ captivity appear in Don Quixote. 

After obtaining his freedom, Cervantes reached Ma- 
drid in 1580, seeking employment to repay the cost of 
his ransom, He hoped to continue his military career. In- 
stead, he obtained a job as a messenger. Shortly after 
that, Cervantes married and began to write verse and 
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prose. He was finally appointed a grain collector. In his 
job, Cervantes met many kinds of people as he travelled 
the highways of southwest Spain. He gained an under- 
standing of human nature that enabled him to ponder in 
Don Quixote and other works the conflict between hope 
and disillusionment, and dreams and reality. 

His literary career. Cervantes first long work was La 
Galatea (1585), a prose pastoral romance. Cervantes 
wrote many plays during the next 20 years, but found 
few producers who would present them. The publica- 
tion of the first part of Don Quixote in 1605 made him fa- 
mous, But he published nothing else for eight years. 

Old and lonely, Cervantes became incredibly active 
during his last three years. Novelas ejemplares \Exem- 
plary Novels) appeared in 1613. These stories, some of 
which had been written years before, are Cervantes’ 
major works after Don Quixote. The stories vary in style 
and subject matter, ranging from crude naturalism to ro- 
manticism. The most popular stories are noted for their 
realism and satirical flavour. 

Critics do not regard Cervantes’ poetry highly. Jour- 
ney to Parnassus (1614), a long poem, is of interest 
chiefly for its critical appraisals of Spanish poets. In 
1615, Cervantes published the second part of Don Qui- 
xote and Eight Comedies and Eight Entremeses, a collec- 
tion of plays. His entremeses (one-act comedies) are 
among his best works, 

Cervantes’ last work was Persiles and Sigismunda, a 
romantic adventure novel published in 1617 after his 
death. One of the highlights of the book is its eloquent 
and moving introduction, completed four days before 
the author's death. In the introduction, Cervantes fore- 
saw his death and offered his farewell to life. 

See also Spanish literature (The Golden Age). 
Cesium. See Caesium. 
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Cessnock (pop. 43,854) is an Australian town in the 
Hunter River Valley, about 200 kilometres north of Syd- 
ney. It covers an area of 1,950 square kilometres. Cess- 
nock is the centre for the Pokolbin and Hunter Valley 
vineyards. Local people work in clothing factories, saw- 
mills, an aluminium smelter, and light-engineering 
works, Others travel to nearby Newcastle to work. 

In 1886, the Australian geologist and explorer Sir 
T. W. E. David discovered coal deposits in the area. Coal 
was an important industry until the 1960's, when many 
mines closed. In 1958, the town of Cessnock was incor- 
porated into the city of Greater Cessnock. 

Cetacean is a member of the order of sea mammals 
made up of whales, dolphins, and porpoises. Cetaceans 
bear their young alive, and the babies nurse on the 
mother's milk. Cetaceans live entirely in water and 
breathe air through lungs. Their fishlike bodies have a 
thick layer of fat called b/ubber that keeps them warm, 
Cetaceans have flippers for front limbs, and no hind 
limbs. They have almost no hair. 

Scientific classification. The cetaceans are in the phylum 
Chordata. They belong to the class Mammalia and make up the 
order Cetacea. 

See also Dolphin; Mammal; River dolphin; Whale. 
Cetshwayo (1826-1884), a Zulu leader, reestablished 
the Zulu as a strong military force in southern Africa. 

Cetshwayo was born in Eshowe, southern Africa. In 
1856, he defeated his half-brother Mbulazi. Cetshwayo 
was installed as heir to his father, Mpande, in 1861. He 
was formally crowned king of the Zulu in 1873. 

Most of the colonists of Natal were afraid of a strong 
and independent Zululand. In January 1879, British and 
colonial forces invaded Zululand. Cetshwayo’s army lost 
the Battle of Ulundi in July 1879. Cetshwayo was sent to 
Robben Island near Cape Town as a prisoner. He ap- 
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scapes. 


pealed for justice to the United Kingdom's Queen Victo- 
ria, and in 1882 was permitted to travel to London. As a 
result, he was partially reinstated in 1883. He was at- 
tacked by a rival chief, Usibepu, and was forced to flee 
to Eshowe where he died in 1884. His son, Dinuzulu, 
succeeded him. 
Ceylon. See Sri Lanka. 
Cézanne, Paul (1839-1906), a French painter, was one 
ofthe most significant painters in modern art. He be- 
came noted for his use of colour, his way of structuring 
apainting, and the interaction between depth and flat- 
ness in his canvases. Cézanne’ style influenced major 
movements of the 1900's, notably the Fauves, cubists, 
and abstract expressionists. 
Cézanne was born in Aix-en-Provence, where he lived 
most of his life. Largely self-taught, Cézanne copied 
works of the Flemish painter Peter Paul Rubens and the 
Italian painter Tintoretto in the Louvre in Paris. He also 
admired the work of French painter Gustave Courbet, as 
reflected in the lumpy modelling, thick paint, and dark 
colours of Cézanne’s early paintings. Many of these early 
works deal with grim subject matter, such as murder 
and rape. 
Cézanne’s style changed while working with the 
French impressionist painter Camille Pissarro in Auvers- 
sur-Ase and Pontoise from 1872 to 1874. He learned to 
paint with greater discipline and to lighten his colours. 
But unlike the impressionists, Cézanne did not empha- 
size the effects of light and how light could dissolve 
forms and change perceptions of colour. He wanted to 
capture colour that was not only true to the colour of 
the object being painted, but to the colour itself, in its 
most intense form. Cézanne also began to emphasize 
the form and structure of objects. 
Cézanne is best known for the many landscapes he 
painted of Mont Sainte-Victoire near his home in Aix-en- 
Provence. In Mont Sainte-Victoire, reproduced oppo- 
site, Cézanne challenged the clearly defined fore- 
ground, middle ground, background, and perspective 
of the traditional landscape. While the title of the paint- 
ing draws the eye to the mountain in the background, 
the prominent pine tree in the centre of the painting 
pulls the attention back to the foreground. One branch 
of the tree follows the curve of the river, causing the 
Viewer to see the branch and river as two real forms 
Separated by space, as well as abstract parallel lines on 
the canvas, The buildings in the valley suggest three- 
dimensional structures. However, Cézanne's narrow, 
Parallel brushstrokes dissolve this solidity by uniting the 
work in a glowing tapestry of colours that floats on the 
Surface of the canvas. The use of repeated colours con- 
tributes to this unity, 
Cézanne often painted such traditional still-life sub- 
jects as vases, bowls, napkins, and pieces of fruit, but 
without using traditional perspective. Flat surfaces ap- 
her tilted, and the objects on them are precariously 
alanced in relation to space and to each other. 

n See also Impressionism (Postimpressionism); 
aque, Georges; Painting (Postimpressionism). 

a co. See Gran Chaco; Paraguay (Land regions; 
ilitary ruin), 

pes is a large, thinly populated country in north- 
tal Africa. It covers 1,284,000 square kilometres. For 

ad's total population, see the Facts in brief table with 
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this article. N'Djamena is the capital and largest city. 
Chad became an independent nation in 1960. It had 
been ruled by France since 1920. 

Chad is /andlocked (has no borders on the sea). Most 
of its people live in the fertile southern part of the coun- 

The northern part of Chad is mostly desert. Political, 
social, and religious differences between the Muslim 
peoples of the north and the peoples of the south—most 
of whom follow traditional African religions or Chris- 
tianity—have kept the country in a nearly constant state 
of civil war since the mid-1960s. Because of the civil war 
because Chad lacks many economic resources, the 


and 
of the least developed nations in the 


country is one 


world. j 
Government. A prime minister, assisted by a parlia- 


ment, directs the operations of Chad's government. A 


resident heads the armed forces. 
Chad has 14 divisions of local government called pre- 


fectures. Local authority rests with traditional chiefs in 
some areas and with officials appointed by the national 


overnment in other areas. 
People. The people of Chad, called Chadians, belong 


to a variety of ethnic groups. French and Arabic are the 
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An oasis in the desert of northern Chad provides water for 
wandering nomads and their livestock. Desert covers most of 
northern Chad, In contrast, the south has fertile farmland. 


official languages of the country. However, most of the 
people of Chad speak their own local languages. Only 
about a sixth of the adults know how to read and write. 

About three-quarters of Chad's people live in the 
countryside and work as farmers or nomadic (wander- 
ing) herders, The rest live in N'Djamena and a few other 
cities. Many of these people also work as farmers. 

In northern Chad, most of the people are dark- 
skinned Arabs or members of the black African Toubou 
ethnic group. Most of these people are cattle traders. 
They travel through the desert in small bands with their 
herds of livestock, They make tents out of sticks and 
woven mats, 

The men of northern Chad usually wear loose gowns 
and turbans or small skullcaps. Some men also wrap 
long, white scarves around their faces for protection 
during sandstorms. The women typically wrap them- 
selves in light blue or black one-piece robes. 

Northern Chadians raise cattle, camels, goats, and 


Facts in brief about Chad 


Capital: N'Djamena. 

Official languages: French and Arabic. 

Official name: République du Tchad (Republic of Chad). 

Area: 1,284,000 km?. Greatest distances—east-west, 1,030 km; 
north-south, 1,765 km, 

Elevation: Highest—Emi Koussi, 3,415 m above sea level. 
Lowest—Lake Chad, 281 m above sea level. 

Population: Estimated 1996 population—6,537,000; density, 5 
people per km?; distribution, 70 per cent rural, 30 per cent 
urban. 1963-1964 census—3,254,000. Estimated 2001 
population—7,487,000. 

Chief products: Agricu/ture—cattle, cotton, millet, peanuts, 
rice, sorghum. Manufacturing—beer, cigarettes, textiles. 

National anthem: "La Tchadienne” (‘The Chadian’). 

Flag: The flag has vertical blue, yellow, and red stripes. Blue 
symbolizes the sky and hope. Yellow stands for the sun. Red 
represents fire and unity. See Flag (picture: Flags of Africa). 

Money: Currency unit—franc. One franc=100 centimes. 


A village in southern Chad has circular straw huts. Most of 
the people in southern Chad are farmers. They grow cotton and 
a variety of food crops. 


sheep. Milk and meat are the basis of their diet. The 
northerners also eat dates and vegetables that are 
grown in oases and villages. Arabic is the most common 
language spoken in the north, and most of the people 
are Muslims. Less than a tenth of the school-age chil- 
dren in the north attend school. ; 

Most of the people in southern Chad are black Afri 
cans from various ethnic groups. The largest of these 
groups, the Sara, live chiefly in the far south. 

Most southern Chadians are settled farmers. Their 
main cash crop is cotton. They live in circular huts made 
of either adobe brick or dried mud covered with a straw 
roof. Some huts are made entirely of straw. The men 
usually wear cotton trousers or shorts and loose shirts. 
Women commonly dress in brightly coloured blouses 
and one-piece skirts. 7 

The diet of the people of southern Chad consists i 
mainly of millet, sorghum, and rice. Meals occasionally 
include vegetables, fish, or meat. j- th 

Sara is the most widely spoken language in the south, 
but there are many others. The majority of southern 
Chadians follow traditional African religions, but many 
have converted to Christianity. The missionaries whoin 
troduced Christianity in the region also started the 
school system. Education has helped the south fe E 
dominant position in Chad. About 80 per cent of Cha 
primary and secondary schools are located in HE 
where the Sara live. Most of Chad's business peop a 
teachers, traders, and government workers come ae 
that region. The south also contains most of Chad's ĉi 
and industries. nthas 

The gap in education and economic developme raid 
added to the conflict between residents of the nort 
south. Northern residents believe they do not have ti 
equal opportunity. Religious differences between 
lims and Christians have added to this tension. — of 

Land and climate. Most of the country corsa 
arid desert land and rocky plateaus. The Tibesti m 


tain range in northwestern Chad includes the country's 
highest point, Emi Koussi. This mountain rises 3,415 me- 
tres above sea level. A flat stretch of savanna (grassy 

lains) in central Chad separates the vast desert in the 
north, which forms part of the Sahara, from a small, ex- 
tremely fertile region in the south. 

Southern Chad covers the area south and southeast 
of the Chari River. It was called “Useful Chad” by French 
colonists because it enjoys all the advantages that north- 
ern Chad lacks. !ts soil and climate are ideal for cultivat- 
ing cotton, and it is by far Chad's richest farming region. 
This tropical forested region also has a rich supply of 
wild animals, including antelope, elephants, lions, and 
giraffes, These animals can be seen in Zakouma National 
Park, northeast of Sarh. 

Chad has several rivers, most of them in the south. 
The largest of these, the Chari and the Logone, meet at 
NDjamena and then flow into Lake Chad. The lake's size 
varies greatly between rainy and dry seasons. Croco- 
diles, hippopotamuses, and cranes live in the marshy 
area around the lake. 

Temperatures in the northern desert often reach 
49° C, and the region receives less than 13 centimetres 
of rain annually, Central Chad averages 64 centimetres 
of rain each year, while southern Chad receives about 
100 centimetres. The average temperature in these two 
regions is 28° C. 

Economy. Chad is one of the poorest countries in the 
world. It has few natural resources, and most of the land 
north of the Chari is useless for growing crops. How- 
ever, deposits of the mineral natron near Lake Chad, and 
uranium in the north could be of some value. Oil depos- 
its in the lake region and in the south may produce 
enough fuel someday to meet most of the country’s en- 
ergy needs. 

Traditional agriculture, fishing, and livestock raising 
employ 90 per cent of Chad's citizens. Herders in the 
north who tend livestock make up about 20 per cent of 
these people. Most of the remainder are farmers in the 
south. The southern farmers grow cotton, Chad's chief 
product, along with millet, sorghum, peanuts, and rice. 
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Severe droughts in the late 1960's, early 1970's, and early 
1980's destroyed crops and livestock and caused many 
deaths. Fishing in the Chari and Logone rivers and Lake 
Chad is a seasonal activity. 

Chad has very little industry. A brewery, a textile 
plant, cigarette factories, soap factories, construction 
firms, and mills that process peanuts, cotton, and cotton 
oil are located in NDjamena and far southern cities. 
However, the civil war interrupted the operations of 
most of these businesses, and exports dropped sharply. 
The economy remained weak even after a cease-fire was 
agreed in 1987. 

Poor transportation and communications facilities are 
obstacles to Chad's economic development. The country 
has no railways, and almost all its roads are unpaved. 
Less than 1 per cent of the people own a car. NDjamena 
has an international airport. Chad has limited telephone, 
telegraph, and postal services. The weekly A/-Watan and 
the mimeographed government bulletin, Info-Tchad, are 
the country's only newspapers. Less than 2 per cent of 
the Chadian people own a radio, and there is no televi- 
sion. 

The country imports most of its goods from France. 
France and the United States give Chad economic aid. 
Other countries and private organizations concerned 
about the famines in Chad have donated emergency 
food and economic aid. 

History. Little is known about Chad's earliest history. 
Remains of prehistoric civilizations have been discov- 
ered in the Tibesti, Borkou, and Ennedi regions in north- 
ern Chad. Rock engravings and paintings dating back to 
5000 B.C. show hunting and herding scenes. Primitive 
tools found around Lake Chad point to the existence of 
cattle-raising peoples as early as 500 B.C. 

Developing African trade routes led to the formation 
of a state called Kanem northeast of Lake Chad in about 
AD. 700. A series of kings from the Sefuwa family ruled 
Kanem for about 1,000 years. Islam was introduced 
around 1100. 

The smaller kingdoms of Baguirmi and Ouaddai de- 
veloped near Kanem in the 1500s and 1600s, All three 


A market in N'Djamena of- 
fers colourful cloth for sale. 
N'Djamena is Chad's capital 
and largest city. It is also the 
centre of most of the coun- 
trys commercial activity. 
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kingdoms became powerful and prosperous by trading 
goods and slaves. Traders from the northern kingdoms 
often raided the southern tribes to capture slaves. One 
reason for recent conflict in Chad is that the Sara people 
remember that northern raiders seized thousands of 
their people as slaves. 

The French claimed and explored Chad during the 
1880's and 1890s, Chad became a French colony in 1920 
and was part of a region called French Equatorial Africa. 

The Sara people suffered more than any other group 
under colonial rule. Many died in battle in World War I 
(1914-1918) and World War II (1939-1945). Thousands 
were sent to work on a railway in what is now Congo, 
and never returned. But when Chad became independ- 
ent in 1960, a Sara-dominated government took over. 
For the Sara, independence meant not only freedom 
from France but also from the age-old domination by 
northern slave-traders. François Tombalbaye, a member 
of the Sara group, became Chad's first president. 

In 1962, a group of northerners formed a rebel organ- 
ization called the National Liberation Front (Front de 
Libération National ), or Frolinat. Most of the leaders of 
Frolinat were Muslims, Civil war between Frolinat and 
government troops broke out in the mid-1960's, The 
government turned to France for military aid. In 1971, 
Frolinat began to receive military supplies from Libya. 
Libyan President Muammar al-Qadhafi hoped to make 
Chad part of Libya. In 1973, Libyan forces occupied a re- 
gion called the Aozou Strip along Chad's northern bor- 
der. This region is believed to contain uranium. 

President Tombalbaye was killed in 1975 by military 
and police units that overthrew the government. Félix 
Malloum, a Sara and the head of Chad's army, became 
president of the new military regime. Fighting continued 
until the rebels captured almost half the Chadian army 
in 1978. A new government was then formed with al- 
most an equal number of representatives from the north 
and the south. Hissene Habré, a former Frolinat leader, 
became prime minister. 

The new government did not solve Chad's problems, 
however. President Malloum fled in 1979, and two 
groups within the rebel forces battled for control. One 
group followed Habré, then minister of defence. The 
other group was headed by the new president, 
Goukouni Oueddei, who received support from Libya. 
In 1980, the army led by Habré was defeated by 
Goukouni's troops helped by Libyans. Goukouni took 
control of the government. Libyan troops remained in 
Chad until 1981, when Goukouni asked them to leave. A 
peacekeeping force from the Organization of African 
Unity (OAU) replaced Libyan troops, but failed to pre- 
vent Habré's forces from fighting back into N'Djamena. 

In June 1982, an army led by Habré overthrew the 
government of President Goukouni. Goukouni fled, and 
the OAU peacekeeping force withdrew. Habré became 
president, but Goukouni returned with troops from 
Libya. In 1983, France sent troops and military equip- 
ment to support Habré’s government. Goukouni's forces 
and Libyan troops occupied northern Chad, while 
Habré's forces controlled N'Djamena. 

In 1986, conflict broke out between Goukouni’s 
troops and their Libyan allies. Goukouni's troops joined 
with Habré's forces, and Habré launched attacks against 

the Libyans. By 1987, the Libyans had been driven from 


all of Chad except the Aozou Strip. The two countries 
agreed to a truce in late 1987. But they have not settled 
their conflicting claims to the Aozou Strip. 

In December 1990, a rebel group called the Patriotic 
Salvation Movement (MPS) overthrew Habré’s govern- 
ment. The MPS, formed by Muslims from northern 
Chad, formed a new government with Idriss Deby as 
president. Some people charged that the rebels re- 
ceived military aid from Libya. Libya denied the charge, 

See also Islam; Lake Chad; N'Djamena; Organization 
of African Unity; Qadhafi, Muammar al-. 

Chadwick, Sir Edwin (1800-1890), was a British social 
reformer concerned with public health and the welfare 
of the poor. He was born in Manchester, England. In 
1833, he produced a report that helped to improve ad- 
ministration of the Poor Law. He became secretary of the 
new Poor Law Board, The passing of the Public Health 
Act in 1848 resulted largely from his work. He was com- 
missioner of the Board of Health from 1848 to 1854. 
Chadwick, Sir James (1891-1974), a British physicist, 
won the 1935 Nobel Prize for physics for his discovery 
of the neutron, one of the particles making up the nu- 
cleus of an atom. In 1924, he became assistant director 
of the Cavendish Laboratory in Cambridge, England, 
where he worked closely with the physicist Ernest Ruth- 
erford. The two scientists bombarded various chemical 
elements with alpha particles (see Alpha particle). Chad- 
wick studied how these elements were transmuted 
(changed) into different ones. This work led him to dis- 
cover the neutron and determine its mass (see Neutron). 
He was born in Manchester, England, and studied at 
Manchester, Berlin, and Cambridge. 

Chadwick, Lynn Russell (1914- _), a British sculp- 
tor, worked mainly with iron. In 1945, he began experi- 
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Lynn Russell Chadwick's sculptures include the /nner Eye. 
Chadwick first trained as an architect. 


menting with mobiles, a type of sculpture that is able to 
move (see Mobile). His early works were influenced by 
the American sculptor Alexander Calder (see Calder, Al- 
exander). Chadwick was born in London and originally 
studied architecture. 

Chaffey was the family name of two Canadian brothers 
who pioneered irrigation in Australia. 

George Chaffey (1848-1932) was an engineer. He and 
his brother William established an irrigation scheme in 
California, U.S.A. They settled in Australia in 1886 and 
advocated irrigation in the Mildura district. In the same 
year, George signed an agreement with the Victorian 
government to begin work on the first irrigation scheme 
in Australia. However, the irrigation company which was 
formed failed financially following the depression of the 
1890's, George returned to Canada in 1897. He worked 
onirrigation schemes in Ontario, Canada, and California 
inthe United States. 

William Chaffey (1856-1926) acted as business man- 
ager to the irrigation company. He remained in Mildura 
and paid off the company's debts. He later became 
mayor of Mildura. 

Chaffinch is the name of a common European finch. 
The male is marked with a slate-grey coloured crown 
and neck. It also has chestnut cheeks and pinkish under- 
parts, The females do not have bright colours, but have 
the same white markings on the wings. 

Chaffinch live in woodland, parks, gardens, and farm- 
land, They feed on seeds and insects. They build a neat, 
cup-shaped nest often lined with horsehair and made of 
lichens and mosses. The male's song builds up slowly 
and ends with a bubbling flourish of notes. The songs of 
males vary slightly between regions. 

Scientific classification. The chaffinch belongs to the finch 
family Fringillidae. It is Fringilla coelebs. 

Chagall, Marc (1887-1985), was a Russian-born artist. 
He combined elements of dreams, fantasy, and religion 
to create paintings with a 
joyous quality rare in art of 
the 1900's. 

Chagall was born and 
raised in a deeply religious 
family in the Russian- 
Jewish village of Vitebsk 
(now in Belarus). In 1910, 
he moved to Paris. There 
he began to paint in a style 
that incorporated religious 
symbols and childhood 
Memories into the colours 
and structures of French 
art of the time. The geo- 
metric division of Chagall's 
paintings suggests cubism. He portrayed objects with- 
out concern for realistic scale. Figures including ani- 
mals, lovers, and musicians often float in the air, some- 
times upside down. These fantasy aspects relate 
Chagall's art to surrealism (see Cubism; Surrealism). An 
example of Chagall’s graceful and topsy-turvy world is 
Birthday, which is reproduced in the Painting article. 

After 1922, Chagall became interested in the graphic 
arts and became a leading lithographer. In 1945, he de- 
signed the sets and costumes for a production of the 
ballet The Firebird. During the 1960s, he completed a 
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Oil painting on canvas (1911); the Museum of Modern Art, New York City 
Chagall's / and the Village shows scenes of life in Vitebsk, the 
village where the artist grew up. The bright colours and topsy- 
turvy figures are typical of his style. The influence of the cubist 
art movement appears in the painting's geometric shapes. 


ceiling painting for the Paris Opera and a series of mu- 
rals for the Metropolitan Opera in New York City. In 
1964, he designed stained-glass windows for the 
Hadassah-Hebrew Medical Centre in Jerusalem. Chagall 
also designed the Metropolitan Opera production of 
Mozart's Magic Flute in 1967. 

Chagres River is a chief source of water for the Pan- 
ama Canal. The Chagres rises in the mountains of east- 
ern Panama, flows southwest, and empties into Gatun 
Lake—a part of the Panama Canal route. See also Pan- 
ama Canal (Gatun Lake). 

Chaikovsky, Peter Ilich. See Tchaikovsky, Peter 
Ilich. 

Chain is a flexible length of links or rings joined to- 
gether. The links of a chain are usually made from metal 
bent into loops, with the ends of each link joined to- 
gether inside the loop of the next link. 

The size of a chain is measured by the thickness of its 
links. A half-inch chain has links made from a metal bar 
13 millimetres in diameter. Chains vary in size from 
small ones used in jewellery to huge ones used in ca- 
bles, pulleys, and other heavy machinery. Iron, steel, 
brass, and plastic are used to make the stronger chains. 
Ornamental chains may be made from gold, silver, or 
platinum alloys. 

The links of chains sometimes consist of several 
pieces. Roller chains, such as those used on bicycles, 
are made this way. Chains used in conveyor belts and in- 
dustrial machinery may be made of cast metal or plastic 
pieces. In some chains each link has a metal brace 
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Types of chains vary according to the kind of links they have. 
This illustration shows, from top to bottom, two types of twisted 
links, straight links, and stud links. 


called a stud to make it stronger. Links with metal braces 
are referred to as stud links. 

Chain is the term for a unit of measurement in survey- 
ing, and for the measuring instrument itself. A surveyor's 
chain has 100 links. Each link is 20.12 centimetres long. 
Ten square chains, or 100,000 square links, make 0.4 
hectare, This measurement comes from the first survey- 
or's chain, called Gunter’s chain. It was 66 feet (about 20 
metres) long. A steel band or a tape has replaced the 
cumbersome chain in surveying, but the term “chain” is 
still used. See also Surveying. 

Chain, Sir Ernst Boris (1906-1979), a British bio- 
chemist, shared the 1945 Nobel Prize for physiology or 
medicine with Sir Alexander Fleming and Sir Howard 
Florey. Beginning in 1938, Chain worked with Florey on 
antibiotic substances produced by various microorgan- 
isms. The Nobel Prize was awarded for their discovery 
of the healing properties of penicillin. These properties 
had previously been described by Fleming. Chain was 
born in Berlin, Germany. 

Chain reaction. See Nuclear energy (Nuclear fis- 
sion). 

Chain store, or multiple store, is a retail shop which 
has been multiplied until there is a chain of similar 
shops covering a particular area, all of a country, or 
even several countries. The activities of each shop in the 
chain is organized by a central management system. 

Chain and multiple stores have many advantages over 

independent ones. Although the individual chain stores 
may be small, they benefit from lower costs because 
they are part of a larger group. Their goods are bought 
in bulk by a central organization able to secure big dis- 
counts. A chain ordering ten thousand shirts will be 
given a better price than an independent shop which or- 
ders only one hundred. Therefore, chains can afford to 
sell their goods at a cheaper price. They also sell their 
own brand of goods which they may have specially 
manufactured to their own specifications. Brand name 
goods market themselves and customers quickly get to 
know the quality and grade of goods available. 

Chain stores also benefit from being able to use ex- 
perts provided by their central office. These may include 
window dressers, buyers, marketing experts, and ac- 
countants. They only pay a share of the cost of employ- 
ing these experts. 

The independent shop has some advantages over the 
chain store. Its manager has the freedom to act in the in- 


terests of his particular customers, while the chain store 
manager is controlled by a central organization. The at- 
mosphere of the chain store is also less personal than 
the “shop round the corner” and many people will pay 
more to have this personal service. 

There are three main types of chain store: the multi- 
ple is a specialist chain store selling a limited range of 
goods, such as pharmaceutical goods or shoes; the vari- 
ety chain sells a wide range of goods. Marks and Spen- 
cer and Woolworth are well-known variety chains. Fran- 
chise chains, such as McDonalds and Kentucky Fried 
Chicken, pay a fee to a central organization for the use 
of the name and a share of the profits. In return they re- 
ceive certain managerial and advertising aid. 

See also Department store; Food; Restaurant (Chains 
and franchises); Retailing; Franchise. 

Chair. See Furniture. 

Chairil Anwar (1922-1949), an outstanding poet, was a 
leading member of the group known as “the 1945 gener- 
ation of writers” in Indonesia. He was known for his 
“Western individualism.” 

His poems were gathered in three collections. All 
were published after his death. His work has been trans- 
lated into many languages. People interested in Indone- 
sian writing commemorate the date of his death, April 
28, each year. People continue to discuss his work and 
his spirit continues to influence Indonesian literature. 

Chairil Anwar was born in Medan, Sumatra. He 
reached the second year of junior high (secondary) 
school. But then he moved to Jakarta and had no further 
schooling. He began writing poetry when he was 20. At 
this time, the Japanese occupied Indonesia. He was 
most active in the troubled years in Jakarta after World 
War Il ended in 1945. He seemed to enjoy the chaos and 
lived to the full. “| want to live a thousand years longer, 
he wrote. But he died before he was 27. 
Chalcedony is a mineral that consists chiefly of tiny 
crystals of quartz with extremely small pores. Common 
chalcedony, sometimes called white agate, is semitrans- 
parent and clouded with circles and spots. It has a waxy 
lustre. Other kinds of chalcedony are nearly transparent 
and may have many colours. They include agate, corne- 
lian, flint, jasper, onyx, and sard. The petrified forests of 
Arizona, U.S.A., were formed in part by water depositing 
chalcedony in the decaying woody fibres of trees. 


A cross section of chalcedony 


Chalcedony is used chiefly as a gemstone and for or- 
namental purposes. A type called bloodstone is a birth- 
stone for March. It is green with red spots. 

Chalcedony was named after the ancient town of 
Chalcedon in what is now Turkey, which is near depos- 
its of the mineral. Other deposits occur in Iceland and 
Scotland, and in California and Colorado in the United 
States. 

See also Agate; Cornelian; Gem; Onyx; Quartz. 
Chalcocite is an important mineral ore of copper. Its 
chemical formula is Cu,S. Chalcocite has a shiny lead- 
grey colour that turns black when exposed to the air. 
Some chalcocite is soft and sooty. It is found in copper 
deposits throughout the world. The ore is sometimes 
called copper glance. See also Copper (Copper ores). 
Chalcopyrite is one of the most widespread copper 
ores and an important source of pure copper. Chalcopy- 
rite consists of copper, iron, and sulphur. It has a brassy- 
yellow colour and a metallic lustre. In many cases, it de- 
velops a deep blue, green, or black tarnish. Chalcopyrite 
looks like gold but is slightly harder, more brittle, and 
less resistant to chemicals. Major deposits of chalcopy- 
rite occur in Canada, England, Japan, Spain, and the 
United States. Chalcopyrite is also called copper pyrites. 
See also Copper. 

Chaldaea, See Chaldea. 

Chaldea, also spelled Cha/daea, was a region of an- 
cient Babylonia, in what is now southeastern Iraq. Chal- 
dean rulers helped develop an impressive civilization in 
Babylonia. 

The Chaldeans were Semites, a group of people who 
spoke languages related to Aramaic. They migrated to 
Babylonia from the west between 1100 and 875 B.C. 
Chaldean kings ruled Babylonia at various times during 
the 700s B.C. The most important one was Merodach- 
Baladan II, who reigned from 721 to 710 B.C. and re- 
belled against the Assyrian Empire. 

In 626 B.C, a ruler of Chaldea named Nabopolassar 
became king of Babylonia. In 612 B.C, allied armies from 
Babylonia and nearby Media and Scythia conquered As- 
syria, Nabopolassar then founded the New Babylonian 
Empire. This empire has been called the Chaldean Em- 
pire because Nabopolassar had ruled Chaldea. The New 
Babylonian Empire gained control of a large part of the 


the New 
Babylonian Empire was founded and ruled by a Chaldean king. 


Chaldea was a region of ancient Babylonia. In612B.C, 
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present-day Middle East. It reached its height of wealth 
and power under Nebuchadnezzar II, who ruled from 
605 to 562 B.C. and rebuilt the city of Babylon, In 539 
B.C., Persia conquered Babylonia. 

Babylonian achievements between the 700s and 500s 
B.C. are often said to be Chaldean, particularly major ef- 
forts in astronomy and astrology. Babylonians kept de- 
tailed astronomical records and could predict eclipses 
of the sun and moon. They also calculated the length of 
ayear. Their astrologers became famous for studying 
the stars and planets to foretell the future. Especially 
after about 500 B.C., the terms Chaldean and Babylonian 
came to mean the same thing. 

See also Nebuchadnezzar (II). 

Chaliapin, Feodor Ivanovich (1873-1938), a Russian 
opera singer, became a leading interpreter of bass roles 
in Russian and Italian opera. Many people believe that 
Chaliapin’s characterizations of Boris Godunov, Ivan the 
Terrible, and Mephistopheles have never been 
equalled. 

Chaliapin had little musical training before joining a 
small-town opera company in 1890. He won attention 
singing at St. Petersburg, Russia, and as a member of 
Mamontovs opera troupe in Moscow. Chaliapin sang 
for the first time outside Russia at La Scala in Milan, 
Italy, in 1901. Chaliapin was born of peasant parents in 
Kazan, Russia. 

Chalk is a soft, fine-grained, white limestone. It was 
formed as mud on the bottom of ancient seas. It differs 
from many pure, fine-grained limestones only in still 
being soft and easily rubbed off. That is, it did not 
change into hard rock. 


Chalk contains a variety of shells of tiny sea animals. These tiny 
foraminifera shells are formed in many unusual shapes. 


Chalk consists largely of tiny shells and crystals of cal- 
cite. Both of these materials are made up of the com- 
pound calcium carbonate. The white cliffs of Dover in 
England are thick layers of chalk. This gave the name Al- 
bion to England, meaning white land. Chalk deposits lo- 
cated in western Kansas, U.S.A, contain the preserved 
skeletons of extinct sea serpents, flying reptiles, birds, 
dake deposits formed during the Cretaceous 
Period of time. The Cretaceous Period got its name from 

in word for chalk, creta. 
pale isimade into whiting, a substance used to man- 
ufacture rubber goods, paint, putty, soft polishing pow- 


338 Chalmers, Thomas 


ders, and tooth powder, Industry also uses chalk, like 
any other limestone, in making Portland cement and as a 
top dressing for soils. Chalk is also used to make cray- 
ons for writing on a blackboard. 

See also Calcite; Calcium carbonate. 

Chalmers, Thomas 
(1780-1847), a Scottish 
preacher and philanthro- 
pist, founded the Free 
Church of Scotland in 1843. 
He left the Established 
Church of Scotland during 
a dispute over the method 
of choosing ministers. 
Chalmers favoured their 
election by the people. He 
also won fame as a sup- 
porter of Sunday schools 
and as an organizer of re- 
lief for the poor. He taught 
theology at the University 
of Edinburgh from 1828 to 1843, He was born at Anstru- 
ther, in Fife, Scotland. 

Challenger. See Astronaut (Achievements in space). 
Châlons, Battle of. See Army (table: Famous land 
battles), 

Chamber music is a type of classical music written 
for small groups of musicians. These groups, called en- 
sembles, may vary in size from two to nine performers. 
Most ensembles consist of three to five musicians who 
play string or wind instruments. 

Chamber music is generally classified according to 
the number of performers in the ensemble. Music per- 
formed by two musicians is called a duet or duo. Other 
forms of chamber music include trios, quartets, and 
quintets, Chamber music may be further classified by 
the type of instruments played. For example, a string 
quartet is performed by two violins, a viola, and a cello. 
A brass quintet calls for two trumpets, a French horn, a 
trombone, and a tuba. 

Since about 1750, most great composers have written 
chamber music. Some of the finest works are string 
quartets written by Joseph Haydn, Wolfgang Amadeus 
Mozart, Ludwig van Beethoven, Johannes Brahms, and 
Béla Bartok. ` 

The term chamber music was first used during the 
1500's, when small groups performed in private homes. 
Until about 1900, musicians played chamber music 
chiefly for their own enjoyment and for small gatherings 
of music lovers. Today, many ensembles perform in 
concert halls before large audiences. 

See also Classical music (pictures: A string quartet; 
Chamber music). 

Chamber of commerce is an association of busi- 
ness people that promotes the interests of its members 
and of business in general. Chambers of commerce 
have been organized in towns, cities, regions, and coun- 
tries. In many European countries, chambers of com- 
merce are official agencies, supported by taxes. Cham- 
bers of commerce are sometimes called boards of 
trade, merchants’ associations, or associations of com- 
merce. The International Chamber of Commerce has 
members from business organizations and companies 
all over the world. 


Scottish National Portrait Gallery 
Thomas Chalmers 


Chambers of commerce work to bring new industries 
to their communities. These organizations also provide 
information which may help those planning to move 
into their area. The first associations of this kind were 
formed in the days of the Roman Empire. The first group 
to have the name “Chamber of Commerce” was organ- 
ized in Marseille, France, in 1599. 

Chambered nautilus. See Nautilus. 
Chamberlain was the family name of a father and two 
sons in British politics, 

Joseph Chamberlain (1836-1914) was prominent in 
British politics for more than 30 years. Chamberlain en- 
tered Parliament and served from 1880 to 1885 in the 
Liberal Party government under William Gladstone. He 
split with Gladstone over Irish Home Rule. Chamberlain 
then organized the Unionist Party, which became allied 
with the Conservatives. After 1903, his proposals for tar- 
iff reform split the Conservative Party. Chamberlain 
served as the United Kingdom's colonial secretary from 
1895 to 1903. He was born in London. 

Sir Austen Chamberlain (1863-1937), the eldest son 
of Joseph Chamberlain, served as British foreign secre- 
tary from 1924 to 1929. He was largely responsible for 
the Locarno Treaties of 1925, and shared the Nobel 
Peace Prize that year (see Locarno Conference), Cham; 
berlain was born in London, and entered Parliament in 
1892. 

Neville Chamberlain (1869-1940), the second son of 
Joseph Chamberlain, served as prime minister from 
1937 to 1940. He was closely associated with the policy 
of appeasement toward Nazi Germany. This policy led to 
the Munich Agreement of 1938, by which Chamberlain 
hoped to achieve “peace for our time.” His government 
took Britain into World War II (1939-1945). He was 
forced to resign in 1940. Chamberlain was born in Lon- 
don. A Conservative, he served as minister of health and 
twice as chancellor of the exchequer. f 

See also Munich Agreement; World War Il (The fail- 
ure of appeasement). 

Chamberlain Case, involving the disappearance ofa 
nine-week-old Australian girl, attracted worldwide at- 
tention in the 1980's. On Aug. 17, 1980, Azaria Chamber- 
lain, the daughter of Alice Lynne (Lindy) Chamberlain 


Neville Chamberlain, with umbrella, went to Munich in 1938 
to negotiate with Adolf Hitler. This effort to win peace failed. 


and her husband Michael, a pastor with the Seventh Day 
Adventist Church, disappeared from a camp at Ayers 
Rock, Australia. At an inquest in February 1981, the coro- 
ner decided that the child, whose body was never 

found, had died when she was attacked and taken by a 
wild dingo. 

The police investigation was reopened seven months 
later, and after a second inquest, Lindy and Michael 
Chamberlain were committed for trial. The trial was held 
inthe Darwin Supreme Court from Sept. 13 to Oct. 29, 
1982. Lindy Chamberlain was found guilty of murder and 
sentenced to life imprisonment. Her husband received 
an 18-month suspended sentence for being an acces- 
sory. Appeals to the Federal Court in February 1983 and 
to the High Court a year later were both rejected. Lindy 
Chamberlain was taken into custody on April 29, 1983, 
and transferred to Berrimah Jail, Darwin. 

On Feb. 2, 1986, a baby’s jacket was found at the base 
of Ayers Rock. It was identified by Lindy Chamberlain as 
belonging to Azaria. Five days later the Northern Terri- 
tory government remitted Lindy Chamberlain’s life sen- 
tence, and she was released from jail on licence. 

An attempt was then made to determine whether the 
Northern Territory police had mishandled important evi- 
dence. On March 19, 1986, Justice Trevor Morling of the 
Federal Court of Australia was appointed to conduct a 
judicial inquiry. It began in Darwin on May 8, 1986, and 
continued throughout that year. It was estimated that the 
budget needed for this investigation was more than 3.5 
million Australian dollars. In 1987, as a result of the Mor- 
ling report, the Northern Territory government gave the 
Chamberlains a pardon. In 1988, the charges against 
them were quashed. 

Chambers was the family name of two Scottish broth- 
ers who became publishers of dictionaries and encyclo- 
pedias. Both brothers were also authors and booksell- 
ers, They were both born at Peebles. 

William Chambers (1800-1883) wrote a Book of Scot- 
land (1825-1830) and History of Peeblesshire (1864). With 
his brother, Robert Chambers, he compiled a Gazetteer 
of Scotland. In 1832, he started Chambers’s Edinburgh 
Journal, The two brothers later founded the firm of W. 
and R. Chambers for publishing general books and ref- 
erence works. 

Robert Chambers (1802-1871) wrote Traditions of 
Edinburgh (1824) and The Cyclopaedia of English Litera- 
ture (1842), and helped to compile Chambers’ Encyclo- 
paedia (1859-1868). 

Chamberlain, Wilt (1936- _), an American profes- 
sional basketball player, was one of the greatest scorers 
in the history of the game. During his 14-year career 
With the National Basketball Association in the United 
States, he scored 31,419 points. 

Wilton Norman Chamberlain was born in Philadel- 

phia. His autobiography was published in 1973. In 1978, 
e was elected to the Basketball Hall of Fame. 
Chambers, Ephraim (16807-1740), was an English en- 
cyclopedist. In 1728, he published Cyclopaedia: or, an 
Universal Dictionary of Arts and Sciences, believed to 
be the first of its kind in English. He was born at Kendal, 
in Cumbria. In his youth, he was an apprentice to a glo- 
emaker in London. x 
Chambers, George (1928- _), was prime minister 
Of the Republic of Trinidad and Tobago from 1981 to 
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1986. He also served as minister of finance from 1971 to 
1975 and 1981 to 1986. His party, the People's National 
Movement (PNM), was defeated in the 1986 elections. 

George Michael Chambers was born in Trinidad and 
educated at Burke's College and Osmond High School. 
He worked as an office boy in a firm of solicitors. He 
later worked in the legal department of an oil company. 

Chambers was first elected to parliament in 1966. He 
became parliamentary secretary in the ministry of fi- 
nance that same year. He held a number of ministerial 
posts during his political career. In 1981 Eric Williams, 
the first prime minister of Trinidad and Tobago, died in 
office and Chambers was chosen to succeed him. 
Chameleon is any of about 100 kinds of lizards. Most 
species live in the forests of Africa and Madagascar. A 
few species live in the Middle East, in southern Asia, 
and in southern Spain. 

Chameleons are known for their ability to change col- 
our, but many other kinds of lizards also have this abil- 


The three-horned chameleon, above, lives in eastern Africa. 
Unlike most kinds of lizards, a chameleon has feet that grip like 


hands rather than cling by means of sharp claws. 


ity. A chameleon may be green, yellow, or white one 
minute, and the next minute it may be brown or black. 
Chameleons may also become spotted or blotched. 
Many people believe chameleons change colour to 
blend with their surroundings. But the changes occur in 
response to variations in light or temperature, or as the 
result of fear or some other reaction to the environment. 
The colour is controlled by body chemicals called hor- 
mones, which affect pigments in the skin. 

A lizard called the anole is closely related to the cha- 
meleon. There are more than 225 species of anoles, and 
they live in South ‘America, Central America, and the 
southeastern section of the ite States. Anoles are 

American chameleons. 
epee of a chameleon is short and flat. Chame- 
leons range from 3 to 60 centimetres long. As many as 
three horns may grow from a chameleon’s head. The 
eyes stick out and function independently, so that the 
animal can look forward and backward at the same time. 
Achameleon's feet grasp like hands, rather than cling 
with sharp claws as those of most other lizards do. The 


chameleon has a grasping tail. 
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A chameleon shoots out its tongue to capture an insect. The 
chameleon’s tongue, which is controlled by powerful neck mus- 
cles, moves so rapidly that the human eye can hardly see it. 


The life of a chameleon. Chameleons move ex- 
tremely slowly. Most species live in trees and bushes, 
where they lie in wait to prey on insects. Some kinds 
make their home on the ground and eat wild grasses. 
Chameleons that live in trees have a long, sticky tongue 
with which they capture prey. The tongue, which may 
be as long as the entire body, is controlled by powerful 
muscles in the throat. It shoots out so rapidly that the 
human eye can hardly see it. 

Chameleons rarely fight one another. The males es- 
tablish feeding territories, which they defend by trying 
to outbluff their rivals. They puff out their throat and the 
rest of their body to look larger in an attempt to scare 
away other males. 

Males of the tree-dwelling species of chameleons 
rarely come to the ground. But the females of many spe- 
cies dig nests in the ground for the 30 to 40 eggs that 
they lay yearly. Among other species of chameleons, the 
female keeps the eggs in her body until they are ready 
to hatch. 

Anoles, like chameleons, can change colour quickly. 
Anoles are similar in size to chameleons but have a 
long, slender body. They also have sticky footpads that 
enable them to cling to leaves and branches. Anoles 
move quickly and generally prey on insects. Larger spe- 
cies sometimes catch frogs and young birds. Many male 
anoles have a colourful throat flap called a dewlap. They 
display the dewlap when they are defending their feed- 
ing territory or to attract females during the mating sea- 
son. 

Scientific classification. Chameleons make up the family 
Chamaeleonidae. Anoles make up the genus Anolis in the 
iguana family, Iguanidae. 

Chaminade, Cécile Louise Stéphanie (1861-1 944), 
was a French composer and pianist. She was famous for 
the performance of her own piano compositions in sev- 
eral European countries. Her music is generally simple 
and light. It makes few demands on the listener's intel- 
lect but has much elegance and charm. Most of her best 
works are pieces for piano or songs. She also wrote 
some large-scale works for orchestra, a ballet symphony 
called Callirhoé (1888), and an opera. These large-scale 
works are rarely performed today. Cecile Chaminade 


A male anole displays its throat flap to attract a mate or to 
scare away other males. Anoles are closely related to chame- 
leons and are often called American chameleons. 


was born in Paris. 

Chamois is a shy animal noted for its swiftness and 
keen sense of smell. It is often called a goat antelope, 
but it looks a little more like a goat than an antelope. The 
chamois lives in the high mountains of Europe and west- 
ern Asia, and was once common in the Swiss Alps. In 
summer, the chamois lives in alpine meadows and the 
snowy parts of the mountains. In winter, it goes down to 
the forests. 

The chamois stands about 75 centimetres high at the 
shoulder, and weighs about 35 kilograms. The chamois 
is reddish brown in colour, with black tail and horns. 
The fur changes to a dark brown colour in the winter. Its 
head is a pale yellow with a black band around the eyes 
from the nose to the ears. The chamois has round, 
smooth horns about 20 centimetres long. The horns 
grow straight up and curve backward into a sharp hook 
at the tip. The longest chamois horns ever found were 
32.4 centimetres long. 


west: 


The chamois lives in the high mountains of Europe ang 
ern Asia. It resembles a goat and has sharp, hooked horns. 


Hunting chamois is difficult because the animals are 
so light and quick that they can easily jump across a 
wide ravine. Chamois live in bands of about 10 to 15 ani- 
mals, The flesh of the chamois is good food, but the skin 
is the most valuable part of the animal. The skin is used 
to make the soft, warm leather called chamois leather. 
Much sheepskin is sold as chamois leather. 

Scientific classification. The chamois belongs to the bovid 
family, Bovidae. It is Rupicapra rupicapra. 

Chamomile. See Camomile. 

Chamorro, Violeta Barrios de (1929- ), became 
president of Nicaragua in 1990. She succeeded Daniel 
Ortega after defeating him in a presidential election that 
year. Ortega represented the Sandinista National Libera- 
tion Front, which had gov- 
erned Nicaragua since the 
overthrow of dictator An- 
astasio Somoza Debayle in 
1979. Chamorro was sup- 
ported by 14 anti- 

Sandinista parties that 
united in a group known as 
the National Opposition 
Union. These political par- 
ties, ranging from conserv- 
atives to Communists, saw 
her as a candidate who 
could unite Nicaragua after 
years of civil war. 

Chamorro was born Vio- 
leta Barrios in Rivas, Nicaragua. She married Pedro 
Joaquín Chamorro in 1950. He served as editor of the 
newspaper La Prensa, which was highly critical of the 
Somoza dictatorship. Pedro Chamorro was assassinated 
in 1978. Then, Violeta began to work with the Sandinis- 
tas to overthrow Somoza. When they succeeded, she 
became one of the five members of the junta that led 
the Sandinista government. She resigned in 1980 as a 
protest against government policies that she considered 
undemocratic. 

Champagne is a sparkling wine. It takes its name from 
the French province of Champagne, where the wine was 
first made. In general, only wines produced in that re- 
gion by a traditional procedure receive the name cham- 
pagne. Thus, sparkling wines from Italy are called spu- 
mante, those from Germany Sekt, and those from Spain 
cava, However, many sparkling wines made in Australia, 
the United States and other countries are labelled cham- 
pagne. 

Most champagnes are made from a blend of different 
grapes. They range in flavour from sweet to dry (non- 
sweet). The driest champagnes are labelled brut The 
bubbles in champagne are produced by carbon dioxide 
gas. The gas becomes trapped in the wine during a 
process called secondary fermentation. To bring about 
this fermentation, wine manufacturers add yeast and 
sugar to wine that has been bottled or placed in a 
closed tank. 

Champlain, Samuel de (15702-1635), was a French 

pPlorer who founded the Canadian city of Quebec. He 
S often called the Father of New France. 

R Champlain was born in Brouage, France. His father, a 

m captain, taught him navigation. Champlain joined the 
rench Army at the age of about 20 and served until 


Violeta Chamorro 
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1598. In 1608, Champlain sailed to Canada to establish a 
fur-trading post. He chose a site along the St. Lawrence 
River and named it Quebec. It became the first perma- 
nent settlement in New France. Champlain and his men 
built a fort and storehouse. The first winter was ex- 
tremely cold and only 8 of the 24 settlers were able to 
live through it. 

War broke out between France and England in 1626, 
and the English began to seize French settlements in 
Canada. Champlain surrendered the fort and returned to 
France in 1629. Quebec was returned to France in 1632, 
and in 1633 Champlain returned to Quebec. He rebuilt 
the fort and lived in Quebec until his death. 

See also Canada, History of. 

Champollion, Jean Francois. See Rosetta stone. 
Champa Elysées. See Paris (Gardens, squares, and 
parks). 

Chan, Sir Julius (1939- _), was prime minister of 
Papua New Guinea from 1980 to 1982. In 1985, he was 
elected deputy prime minister. Chan, the son of a 
wealthy Papua New Guinean and Chinese family, was 
born on Tanga Island, off New Ireland. He was educated 
in Australia and later managed his family’s shipping and 
copra business. He entered Parliament in 1968. 
Chance music. See Aleatory music. 

Chancellor is a title given to certain administrators in 
governments, universities, and churches. For example, 
Germany calls its government leader chancellor. In the 
United Kingdom, the lord chancellor presides over the 
House of Lords, and is also a Cabinet member, The Brit- 
ish chancellor of the exchequer is the minister of fi- 
nance. Most European countries have had officials 
called chancellors. 

The presiding judge in some United States courts of 
chancery and courts of equity is called chancellor. The 
head of a university is sometimes called chancellor, The 
chief secretary of a British embassy has the title of chan- 
cellor. The Anglican, Episcopal, and Roman Catholic 
churches have chancellors who keep legal records. The 
word chancellor comes from the Latin word cancel- 
Jarius, the title of a court usher. 

Chancellor, Richard ( ? -1556), an English ex- 
plorer, opened up a trade route between England and 
Russia. In 1553, he was appointed pilot-general of an ex- 
pedition under Sir Hugh Willoughby that sought a 
northeast passage to China. Three ships left the River 
Thames and sailed as far as the Lofoten Islands, where a 
storm separated them. Chancellor continued alone into 
the White Sea. He landed and went overland to Mos- 
cow. There, the Emperor of Russia welcomed him and 
gave him a letter authorizing English ships to trade with 
Russia. Upon Chancellor's return to England in 1554, the 
Muscovy Company was formed. In 1555, Chancellor re- 
turned to Moscow but was drowned in a storm on his 
way home. 
Chancellor of the Exchequer. See Exchequer. 
Chanchan. See Peru (History). 
Chandigarh is a union territory situated in northern 
India. It shares its northern and western borders with 
the state of Punjab, and its eastern and southern borders 
with the state of Haryana. For location, see India (politi- 
map). 
pele eee consists of the capital, Chandigarh city, 
and 22 villages in the area surrounding it. It covers an 
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area of 114 square kilometres. The territory has a popu- 
lation of 640,725. The two main languages spoken by its 
people are Hindi and Punjabi. 

Chandigarh has about 3,000 hectares of land under 
cultivation. Maize, wheat, potatoes, and rice are the 
main crops. Forests cover about one-fourth of the area. 

There are about 15 large- and medium-scale indus- 
tries in Chandigarh producing hosiery and knitting ma- 
chine needles, electric meters, antibiotics, soft drinks, 
and cardboard. There are also over 2,000 small-scale in- 
dustries which manufacture such items as door fittings, 
radios, insecticides, furniture, textiles, car parts, and 
paints. Chandigarh is connected to other parts of north- 
ern India by road, rail, and air. 

See also Chandigarh (city). 

Chandigarh (pop. 509,452) is a modern city in north- 
ern India. It is the capital of the union territory of Chan- 
digarh. It also serves as the joint capital of Punjab and 
Haryana. The high courts and universities of both states 
are in the city. For location, see India (political map). 

Chandigarh was designed by the Swiss-born architect 
Le Corbusier. It is laid out in rectangular sectors inte- 
grated by a grid of streets designed for fast traffic. Chan- 
digarh derives its name from a temple dedicated to the 
Hindu goddess, Chandi. Her shrine stands on a small hill 
about 10 kilometres from the city. Chandigarh was only 
a small village when planning for the new city began in 
1947. Construction of the city started in the 1950's. By the 
early 1970's, the modern city had been largely com- 
pleted. 

The city was designed to serve as the capital of the 
State of the Punjab. When the state was divided into Pun- 
jab and Haryana in 1966, the Union Government decided 
to administer Chandigarh centrally until a new capital 
could be built for Haryana. It was intended that Chandi- 
garh would revert to Punjab. However, the city still 
serves as the joint capital of Punjab and Haryana. 

See also Le Corbusier. 


Gandhi's Bhavan Memorial Library, Chandigarh. The build- 
ing was designed by Le Corbusier. 


Chandler, Raymond (1888-1959), an American au- 
thor, was one of the leading writers of the “hard-boiled” 
school of detective fiction. His stories are noted for their 
realism and violence. Chandler created the private eye 
(private investigator) Philip Marlowe. Marlowe is a mod- 
ern knight who roams the Los Angeles area, protecting 
the helpless and bringing the guilty to justice, 

Chandler was born in Chicago. He published his first 
story in 1933 in Black Mask, a magazine that specialized 
in detective stories, Chandler wrote slowly and carefully. 
He produced only seven novels including The Big Sleep 
(1939), Farewell, My Lovely (1940), The Lady in the Lake 
(1943), The Little Sister (1949), and Playback (1958). A col- 
lection called The Simple Art of Murder (1950) includes 
short stories and an essay on Chandler's philosophy of 
detective-story writing. 

Chandor, Douglas Granville (1897-1953), a British 
artist, painted portraits of many famous and fashionable 
people. His portrait of the Prince of Wales in 1921 estab- 
lished his reputation. His later subjects included Frank- 
lin D. Roosevelt, Sir Winston Churchill, and Bernard M. 
Baruch. He was born at Woldingham, in Surrey, and em- 
igrated to the United States in 1926. 

Chandragupta Maurya ( ? -298? B.C) was the first 
great emperor of India. He founded the Maurya Empire 
and ruled from about 321 to 298 B.C. Chandragupta im- 
posed heavy taxes on the people and provided severe 
punishment for crimes, including the crime of nonpay: 
ment of taxes, He used spies and informers to ensure 
obedience to his will. However, Chandragupta also pro: 
vided great economic benefits for his people by improv 
ing irrigation canals and roads. 

Chandragupta established the Maurya Empire by seiz- 
ing control of the Punjab region after the death of Alek 
ander the Great, and then conquering Magadha, a king- 
dom in the Ganges Valley. He eventually controlled 
much of North India, what is now Pakistan, and part of 
Afghanistan. 

See also Maurya Empire. 

Chandrasekhar, Subrahmanyan (1910-1995), a0 
American astrophysicist, shared the 1983 Nobel Prize for 
physics with William A. Fowler for research on the evo" 
lution and death of stars. Chandrasekhar is best known 
for his work on white dwarf stars—the compact final 
state in the evolution of certain stars. He discovered that 
white dwarfs with a mass 1.4 times greater than the 
mass of our sun collapse as a result of their own gravita: 
tion. Eventually, they become neutron stars—stars Will 
the density of an atomic nucleus—or collapse even fur- 
ther to become black holes. A black hole is so dense” 
that not even light can escape from its powerful gravii 
tion. The maximum mass a white dwarf star can have > 
fore it begins to collapse is known as the Chandrasé 
mass. 

Chandrasekhar was born in Lahore in what is NOW 
Pakistan. He graduated from Presidency College in Me 
dras, India, in 1930. In 1933, he received his doctoral 
physics from the University of Cambridge in England Ý 
remained at Cambridge as a fellow until 1937, when 3, 
joined the faculty of the University of Chicago. In 1953, 
he became a United States citizen. 

Chang Jiang. See Yangtze River. 
Changamire Empire. See Zimbabwe (History: 
Change of life. See Menopause. 


Changi was the prisoner-of-war headquarters on 
Singapore Island for Allied prisoners of the Japanese 
during World War 11 (1939-1945). It is situated on the 
northeastern tip of the island and was occupied before 
the war by the United Kingdom. More than 50,000 

United Kingdom and Australian troops were taken pris- 
oner by the Japanese in 1942. The initial daily food ration 
for each prisoner was 453 grams of rice and extremely 
small quantities of meat, vegetables, flour, milk, and 
sugar. This food was gradually reduced. 

Changsha (pop. 1,066,030) is the capital of Hunan 
rovince in southeastern China. Changsha, also spelled 
Chang-sha, is a major trading and industrial city. It is sit- 

uated on the Xiang River (see China [political map). 

Factories in Changsha produce brassware, glass, ma- 
chine tools, and textiles. Riverboats handle trade be- 
tween Changsha and Wuhan to the north. The Beijing- 
Guangzhou railway runs through Changsha. The Chi- 
nese leader Mao Zedong attended schools in Changsha 
and was involved in his first political activities there be- 
tween 1911 and 1921. 

Channel. See Radio; Television. 

Channel Country consists of a depressed tract of 
land that stretches southwest from the central Queens- 
land ranges to Lake Eyre, in South Australia. The area 
becomes a vast flat bed for such rivers as the Barcoo 
and Diamantina after occasional heavy rain in their 
upper reaches. These rivers flood the Channel Country, 
cutting channels across the plains and watering the 
black soil for many miles. Beef farmers fatten their cattle 
on this rich pasture. See also Queensland. 

Channel Islands are a group of islands in the English 
Channel. Jersey is the largest of the islands, and Guern- 
sey is the second largest. The other islands are Alder- 
ney, Brecqhou, Burhou, Herm, Jethou, Lihou, and Sark 
(Great and Little Sark). 

The islands are the home of the famous Jersey and 
Guernsey cattle, which have been exported to many 
parts of the world. The islands are among the United 
Kingdom's most popular holiday resorts. Tourism is the 
leading industry. 


People and government 


The low, 20 per cent rate of tax on the incomes of 
companies and people in the Channel Islands has at- 
tracted some new businesses and people. Retired peo- 
ple who wish to move to Jersey must have an annual in- 
come of not less than 100,000 British pounds. New 
residents of Guernsey have no minimum income re- 
quirements, but they must buy one of the 2,000 houses 
available on an unrestricted market. Sark does not levy 
any income tax. 


Facts in brief about the Channel Islands 


Type of government: Constitutional monarchy. 
Largest towns: St. Helier, Jersey; St. Peter Port, Guernsey; 
ae: Alderney. 
cial language: English 
Area: 195km n TS 
Mighast elevation: The cliffs of Bouley Bay, 140 metres above 
level. 
Population: 7997 census (excluding Sark—145,246. Estimated 
population for Sark—550. 
lef products: Cattle, vegetables, flowers. 
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The people in the Channel Islands speak English. 
Some of the people, particularly on Jersey, speak local 
variations of Norman French. 

St. Helier, the capital and principal port of Jersey, lies 
on the south coast. St. Peter Port, the capital and princi- 
pal port of Guernsey, lies on the east coast. St. Anne is 
Alderney's only town and is near the centre of the island. 

Government. The Channel Islands are dependencies 
of the Crown but are not part of the United Kingdom 
(UK). They are divided into two administrative districts 
called bailiwicks. The Bailiwick of Jersey comprises the 
Island of Jersey with its islets and reefs. The Bailiwick of 
Guernsey comprises all the other islands. The head of 
government in each bailiwick is the bailiff, who is as- 
sisted by a deputy bailiff. These officers are all ap- 
pointed by the Crown. 

The Channel Islands are largely self-governing. Laws 
of the United Kingdom may be, and often are, adopted 
in the Channel Islands through separate laws. In some 
instances, UK laws may be extended to the Channel Is- 
lands by the passing of an Order in Council. 

The parliaments of Jersey and Alderney are known as 
the States. The parliament of Guernsey is called the 
States of Deliberation and that of Sark is called the Chief 
Pleas, The term states comes from the three estates, the 
law, the church, and the people. Reforms were made in 
1948, however, and only the people are now repre- 
sented, Channel Islands legislation usually requires the 
sanction of the Privy Council. Committees of the States 
carry out the islands’ administration and have subordi- 
nate powers. 

The principal courts of justice of Jersey and Guernsey 
are the Royal Courts. The bailiff, who serves as judge, is 
assisted by elected representatives called jurats. 

Postal system. The Channel Islands operate their 
own postal system and issue their own stamps. The is- 
lands’ parliaments regulate all postal traffic. 

The chief administrator of Sark has the traditional title 
of seigneur if a man, and dame if a woman. The chair- 
man of Sark's parliament is called the sénéchal. These ti- 
tles date from the Middle Ages. Several feudal laws are 
still observed on Sark (see Feudalism). 


Economy 


The islands make much of their income from financial 
services, such as banking, or from tourism. Light indus- 
tries in the islands include knitting, pottery, and elec- 
tronics. Horticulture and farming are also important. 

Farmers grow many kinds of produce, including early 
potatoes, flowers, and fruit. Both Jersey and Guernsey 
have developed breeds of cattle that yield milk noted for 
its high butterfat content. The purity of the strains has 
been maintained by prohibiting the importation of other 
strains of cattle. Fishing is another important activity. 

Transport and communications. The Channel Is- 
lands have air services to many airports in the United 
Kingdom and Ireland, as well as to France and to Spain. 
A regular air service links Jersey, Guernsey, and Alder- 
ney. A hydrofoil boat service runs between Jersey, 
Guernsey, Alderney, Sark, and St-Malo, in France. 

Shipping services link the Channel Islands mainly 
with England. Throughout the year, ferries connect Jer- 
sey and Guernsey with the ports of Weymouth and — 
Portsmouth on the south coast of England. These ferries 
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carry passengers, vehicles, and cargo. There are also 
passenger service links with ports on the nearby coast 
of France, but only the service with St-Malo is main- 
tained throughout the year. Most families own at least 
one car. However, in Sark, farm tractors are the only 
type of motor vehicle allowed. 

Channel Television, an independent television com- 
pany, provides some local programmes from its studios 
in Jersey and Guernsey. The BBC runs one local radio 
station in Jersey and one in Guernsey. 


Things to see and do 


The Channel Islands are noted for their beautiful 
flowers. Jersey is noted for its Battle of the Flowers, a 
carnival of flowers held every year in July or August on 
the seafront at St. Helier. 

Mont Orgueil Castle, built on a hill overlooking Gorey 
on Jersey's eastern coast, is a fine example of a fortified 
castle of the Middle Ages. It dates from about 1290. An- 
other attraction is Hauteville House, St. Peter Port, where 
Victor Hugo wrote his novel Les Misérables. 

Many people enjoy the islands’ fine beaches and such 
sports as swimming, surfing, water-skiing, and yachting. 
Burhou Island has a bird sanctuary. The Jersey Zoo, 
founded and run by the writer and zoologist Gerald 
Durrell, is also popular with visitors. 
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Land 


Location and size. The Channel Islands lie be- 
tween 15 and 50 kilometres from the French coast, Al- 
derney, the most northerly island, has an area of 8 
square kilometres. It lies closer to France than any other 
island of the group. Guernsey has an area of 63 square 
kilometres and lies about 40 kilometres northwest of 
Jersey, which has an area of 116 square kilometres, 

Alderney and Guernsey lie a little over 160 kilometres 
south of Southampton on the English mainland. The 
small islands of Brecqhou, Herm, Jethou, Lihou, and 
Great and Little Sark lie off the coast of Guernsey, 
Burhou lies off the coast of Alderney. Great Sark, the 
largest of these islands, has an area of 7 square kilome- 
tres. Herm and Little Sark have an area of about 1.25 
square kilometres. Lihou, the smallest of the islands, 
covers 0.15 square kilometre. 

Land features. In Jersey, rugged cliffs at Bouley Bay 
on the northern coast rise 140 metres above sea level. 
They form the highest point in the Channel Islands. 
Most people in Jersey live on a broad plain in the south, 

The lowlands of Guernsey lie in the north and north- 
west of the island, where there are wide, sandy bays. 
The island's highest point is on the south coast where 
cliffs rise 107 metres above the sea. 
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Great Sark and Little Sark are joined by a narrow strip 
of land. Great Sark has a high, rocky plateau. The highest 
int of Alderney is in the southwest of the island. In the 
northeastern part of Alderney, the land slopes down to 
acoast of sandy bays. 

The island of Herm is almost rectangular in shape. 
Northern Herm contains low, grass-covered sand dunes. 
Southern Herm rises to a plateau 64 metres above sea 
level. Jethou is a small, rock-strewn island rising steeply 
toa narrow plateau about 90 metres high. Several islets 
and pillars of rock lie off the Channel Islands. 

Climate. The Channel Islands have a mild climate. 
Snow rarely falls and there are few frosts. The average 
annual rainfall is about 890 millimetres. The average 
temperature for July is about 19° C and the average for 
January is about 7° (63 


History 


The known history of the islands goes back to about 
the A.D. 500's, when records were first kept of life on 
Sark. Norman warriors who had raided the northwest- 
ern coast of France settled in the Channel Islands in the 
Jate 900s, In 1066, when William the Conqueror became 
king of England, he already ruled the Channel Islands as 
Duke of Normandy. The Channel Islands have remained 
British territory since then. In the 1200's, King John of 
pope granted self-government to the Channel Is- 
lands, 

Several nations have invaded the Channel Islands. A 
force of Scots led by David, the son of Robert Bruce, in- 
yaded Guernsey in 1336 (see Bruce, Robert). Two years 
later, French forces invaded the islands and burned St. 
Peter Port, French forces invaded Jersey in 1781. During 
World War Il, German forces occupied the islands from 
July 1940 until May 1945. 

See also Guernsey, Jersey, Sark. 

Channel swimming generally refers to the swim- 
ming of the English Channel. Long-distance swimmers 
throughout the world regard the swim as one of the 
greatest challenges of their career. In some years, UP to 
50 swimmers attempt the crossing. Five out of six at- 
tempts fail. Most of today’s successful swimmers, with 
improved techniques, can cross the Channel in about 
half the time taken by the first Channel swimmer, Mat- 
thew Webb, in 1875. 

The swim. In most cases, swimmers set out from Cap 
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Gris Nez in France or from Shakespeare Beach, Dover, 
in England. These two points are 33:5 kilometres apart. 
But swimmers follow a curved route between 37 kilo- 
metres and 64 kilometres long because of strong tides 
in the Channel. Most swimmers use the front crawl 
stroke (see Swimming). The Channel Swimming Associ- 
ation issues a handbook of rules for swimmers of the 
English Channel. 

History. Captain Matthew Webb was the first man to 
swim the Channel, crossing from England to France in 
1875, in 21 hours 45 minutes. In 1923, Enrico Tiraboschi 
of Argentina made the first crossing from France to Eng- 
land. His time was 16 hours 33 minutes. In 1926, Ger- 
trude Ederle of the United States became the first 
woman to swim the Channel, crossing from France to 
England in a time of 14 hours 34 minutes, The first two- 
way crossing was by Antonio Abertondo of Argentina in 
1961. He took 43 hours 10 minutes to cross the Channel 
from England to France and back again to England. 
Channel Tunnel is an undersea rail link connecting 
the United Kingdom with France. Its construction was 
one of the world’s major engineering projects of the 
1980's and 1990s. Inside the twin tunnels are single-track 
rail tunnels, designed for fast electric trains, The tunnel 
is built for four types of trains: passenger shuttles for 
cars and buses, freight shuttles for trucks, high-speed 
inter-city passenger trains, and freight trains, There are 
two terminals for road vehicles to join the tunnel trains, 
at Folkestone in England, and at Calais in France. 

On the shuttle trains, passengers must stay in their ve- 
hicles for the 35-minute journey through the tunnel, 
which has a total length of 50 kilometres (37 kilometres. 
under water). The tunnel enables trains to run direct 
from London to Paris. Rail passengers joining Channel 
Tunnel trains in London should arrive in Paris just over 
three hours later. The tunnel has the capacity to take 
more than 400 train movements per day in each direc- 
tion. European rail transport planners hope that early in 
the 2000s the Channel Tunnel will form part of a high- 
speed rail network linking major European cities. The 
French train à grande vittesse (TGV) express trains will 
operate such services on the European mainland. 

The United Kingdom's highspeed rail link will run 
from Folkestone to the Channel Tunnel rail terminal at 
St. Pancras station in north London. Due to planning 
problems, however, it is not expected to be ready for 


Channel swimmers must 
endure along, lonely swim as 
they cross the English Chan- 
nel. They have to swim along 
a curved route because of the 
strong tides in the Channel. 
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operation before 2000. Channel Tunnel trains will travel 
at reduced speeds on existing tracks until work on the 
rail link is completed. 

Construction. The Channel Link Treaty of 1986 was 
signed between the governments of the United King- 
dom and France. The treaty provided for a private con- 
sortium (group of companies) called Eurotunnel to 
finance and build the tunnel. The first stage of construc- 
tion was the boring of a single service tunnel with a di- 
ameter of 4.8 metres. This tunnel is for emergency use, 
engineering access, and ventilation. There are connec- 
tions between it and the rail tunnels every 375 metres. 
The two main tunnels each have a diameter of 7.6 me- 
tres. Huge tunnelling machines, working from both 
coasts, were used to dig the tunnels. 

History. The idea of a tunnel connecting the United 
Kingdom with France was first put forward in the early 
1800's. Work on digging a tunnel from the French side 
of the English Channel began in 1875, and from England 
in 1881. Work was stopped in 1882, because people 
feared a tunnel would offer an easy invasion route. 

The idea of a Channel Tunnel was revived in the 
1950's, when ideas studied included a road tunnel, a 
road-rail tunnel, a bridge, and a combination of bridges 
and tunnel. Engineers chose twin rail tunnels as the 
most practical method of constructing the Channel Tun- 
nel, However, the United Kingdom was less enthusiastic 
than France and the project was again shelved. 

The Channel Tunnel project was finally given the go- 
ahead in 1986, Margaret Thatcher, prime minister of the 
United Kingdom and Frangois Mitterrand, president of 
France, agreed that the tunnel would be built by 1993. 
Tunnelling was started from both sides of the Channel. 
When the service tunnel was completed in 1990, the 
United Kingdom and France became physically linked 
for the first time since the Ice Age. Engineers finished 
digging the rail tunnels in 1991. The rail service through 
the tunnel opened in 1994. 

See also Railway; Tunnel. 

Channing, William Ellery (1780-1842), an American 
clergyman, was a leader of the Unitarian Church, which 
emphasizes the Oneness of God rather than the Trinity. 
In a sermon in Baltimore, U.S.A., in 1819, he set forth the 
theology of Unitarianism. In 1825, he founded the Amer- 
ican Unitarian Association and became its first presi- 
dent. He worked for world peace, and opposed human 
slavery. He also influenced such American writers as 
Ralph Waldo Emerson, Henry Wadsworth Longfellow, 
and James Russell Lowell. Channing served as pastor of 
the Federal Street Church in Boston, Massachusetts, 
from 1803 until his death, He was born in Newport, 
Rhode Island. See also Unitarians. 

Chantries were small chapels in which priests offered 
masses for the souls of the dead. Most chantries con- 
sisted of a space partitioned off and containing an altar 
in a church or cathedral. Some were erected as separate 
buildings. Some chantries contained the tombs of their 
founders. 

The term chantry at one time referred to the post held 
by the priest who said the Mass, and his income. By an 
Act of 1547, the incomes and properties of more than 
2,300 chantries and guild chapels in England were con- 

fiscated by King Edward VI (see Guilds). 
Chanukah. See Hanukkah. 


Chanute, Octave (1832-1910), an American civil engi- 
neer, became famous as a scientific student of gliding, 
He began studying aerodynamics during his late 30s, 
but he did not build and fly a glider until after he was 60, 
He built multiwing gliders and then a biplane glider 
which shifted the wings for control. His structural- 
design experience helped him to create the lightest, 
strongest airframes of his day. Chanute was born in 
Paris, France. 

Chao Tzu-yang. See Zhao Ziyang. 

Chaos is a field of science that studies the complex and 
irregular behaviour of many systems in nature. Systems 
or actions that display chaotic behaviour include chang- 
ing weather patterns, collisions of billiard balls, the flow 
of turbulent fluids, and the orbits of particles in Saturn's 
rings. Scientists once thought that with enough informa- 
tion they could make exact predictions about such sys- 
tems. But the science of chaos demonstrates the diffi- 
culty of predicting the long-range behaviour of chaotic 
systems. 

The difficulty of prediction arises because chaotic sys- 
tems display a characteristic known as “sensitive de- 
pendence upon initial conditions.” This means that a tiny 
difference in starting conditions can lead to greatly dif- 
ferent results. The phenomenon explains the difficulty of 
making a complicated billiards shot. For example, a tiny 
error in aim at first causes only a slight change in the 
balls path. But with each collision, the ball veers farther 
and farther from the intended path. If friction did not 
slow the ball, its long-term movement would be impos- 
sible to predict. Long-range weather forecasting is diffi- 
cult because a small disturbance in one of many condi- 
tions can produce huge variations over time. : 

Yet chaotic systems do obey certain rules. Mathemati- 
cians have discovered some equations that describe 
these rules and are seeking more. 

See also Fractal. 

Chaparral is a region of shrubs and small trees that 
occurs in areas with mild, moist winters and hot, dry 
summers. In the Mediterranean region, chaparral areas 
are known as maquis or garrique, and in South Africa, 
they are called fynbos. Ecologists regard the chaparral 
as one of the major biomes—that is, natural communi- 
ties of plants and animals. In North America, chaparrals 
are found in southern California, on some slopes of the 
Rocky Mountains and the Sierra Nevada, and in the Pen- 
insula of Lower California in Mexico. Chaparrals also 
occur in parts of South America and Australia. 

Plants commonly found on North American chapar- 
rals include manzanita, mountain mahogany, scrub oa! 
and especially the chamiso shrub. Most chaparral plants 
have tough, crooked branches and thick, leathery leaves 
that do not fall off in winter. Few of the plants grow 
more than 3 metres high. In some areas, plants grow ay 
densely that people cannot walk through them. Anima 
that live on North American chaparrals include coyotes, 
mule deer, and lizards. in 

Fires frequently occur on chaparrals because certai n 
shrubs that grow there contain highly flammable matel 
als called essential oils. However, some chaparral 7 
shrubs produce new sprouts even after a fire has de i 
stroyed their stems and branches. As a result, the plan 
regrow soon after a fire. Chaparrals are important oa 
people who live near mountains because the veget?! 


serves as a natural barrier against floods and erosion of 
the soil. 

Chaparral cock. See Roadrunner. 

Chapbook is a pamphlet, originally sold by chapmen 
(pedlars) from the 1500's to the 1700's. The contents of 
the pamphlets ranged from almanacs to sensational sto- 
ties. Many also contained songs, ballads, and children's 
stories, See also Storytelling (The Middle Ages). 
Chapel Royal is a royal church in the United King- 
dom. It is also the name of a group of musicians who 
serve as part of the sovereign’s household, providing 
music for religious services and state occasions. 

Chapels Royal in London include those at Bucking- 
ham Palace, St. James's Palace, and Marlborough House. 
The chapel at St. James's is small and was built in Tudor 
times. The Chapel of Marlborough House, in the Renais- 
sance style, was designed by Inigo Jones. Finished in 
1627 for Queen Henrietta Maria, it is still known as the 
Queen's Chapel. 

In Scotland, a Chapel Royal stood at Holyroodhouse, 
in Edinburgh. The building ceased to function as a 
Chapel Royal in 1688, when rioters damaged it severely. 
They were demonstrating their support for the Glorious 
Revolution. 

In Ireland, a Chapel Royal was situated in Dublin Cas- 
tle, The building is now consecrated as a Roman Catho- 
lic church, the Church of the Most Holy Trinity. 

The musical group known as the Chapel Royal 
evolved in England in the early 1100's. Members of the 
group travelled with the sovereign’s household wher- 


pie Chapel Royal at Windsor, England, is a fine example of the 
trae dicular Gothic style of architecture. Its choir and altar are 
er a superb fan-vaulted ceiling. 
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ever he or she went, providing the religious music ap- 
propriate for any occasion, The Chapel Royal has had 
many distinguished musicians, several of whom were 
taught in its choir schools. Scotland's Chapel Royal was 
founded at Stirling Castle in 1120 by Alexander I. It was 
later moved to Holyroodhouse in Edinburgh. 
Chaplain is a minister, a rabbi, or a priest attached to a 
unit in the armed forces. The title of chaplain is also 
given to the religious officer of a club, an institution, or 
a prison. The word chaplain has an interesting history. 
Saint Martin of Tours was the patron saint of the French 
kings in the Middle Ages. The French carried his cloak 
into battle as a banner. The cloak, called a cappella, was 
kept by men called cappellani, or chaplains, who also 
tended the kings‘ religious needs. They worshipped in a 
chapel. 

Chaplains are commissioned officers. But they are 
called chaplain, or the title they hold in civilian life, such 
as father, regardless of their rank. The armed forces try 
to choose enough chaplains to represent the various re- 
ligious denominations fairly. 

Chaplin, Charlie (1889-1977), a British actor, became 
one of the most famous stars in film history. During the 
era of silent movies, he was often called “the funniest 
man in the world.” Chaplin also gained complete control 
over production of his films. He wrote and directed 
nearly all his films, and he composed the music scores 
for all his sound pictures. 

Chaplin's stardom began in 1914, when he first ap- 
peared as “the Tramp” or “the Little Fellow.” Looking un- 
dersized and undernourished, Chaplin wore a battered 
bowler hat, a coat too small for him, and trousers much 
too large. He walked ina shuffling manner that sug- 
gested he had never worn a pair of shoes his own size. 
But this figure of poverty also wore gloves and carried a 
bamboo cane that seemed to reflect a spirit that 
bounces back from the most crushing defeats. The last 
shot in many of Chaplin's early silent films shows him 
walking down a road into the distance. The Tramp was 
homeless and penniless once more, but with hat tilted 
and cane flourishing, he was ready for yet another ad- 
venture. 

In 1919, Chaplin formed the United Artists film corpo- 
ration with actor Douglas Fairbanks, Sr, actress Mary 
Pickford, and director D. W. Griffith. He made fewer pic- 
tures, and those he made were longer and more seri- 
ous. He continued to create laughter, but he also 
seemed to be commenting on bd the Wore of Ri 

bility and authority offered so little to the uman soul. 
His fms during thie time included The Kid (1920) and 
The Gold Rush (1925). Chaplin played the Tramp in these 
films and in his first two sound films, City Lights (1931) 
and Modern Times (1936). In The Great Dictator (1940), 
he played two roles, a humble Jewish barber and a ty- 
rant based on the German dictator Adolf Hitler. Chaplin 
played a murderer in Monsieur Verdoux (1947) and an 
elderly music hall comedian in Limelight (1952), 

Charles Spencer Chaplin was born into a poor Lon- 
don family. He became a variety and music hall per- 
former and began touring the United States in 1910. He 
lived in the United States for more than 40 years but 
never became a citizen. In 1943, Chaplin married Oona 
O'Neill, the daughter of American playwright Eugene 
O'Neill. It was Chaplin's fourth marriage. 
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Charlie Chaplin was famous for his comic character “the 
Tramp,’ left. The character appeared with child star Jackie Coo- 
gan in The Kid (1920), right, one of Chaplin's most popular films. 


In the 1940's and early 1950's, Chaplin was a centre of 
controversy. Some people criticized Chaplin's personal 
life as immoral and accused him of supporting Commu- 
nism. In 1952, Chaplin travelled to Europe. While he was 
in Europe, the U.S. government announced that Chaplin 
could not reenter the United States unless hearings 
were held on his personal life and political views. Chap- 
lin decided not to return, and he and his family settled 
in Switzerland. 

In 1972, Chaplin visited the United States to partici- 
pate in ceremonies in his honour in New York City and 
Los Angeles. Chaplin received an honorary Oscar at the 
annual Academy Award ceremonies in April. The award 
praised Chaplin “for the incalculable effect he has had in 
making motion pictures the art form of this century.” In 
1975, Chaplin was knighted by Queen Elizabeth II. 

See also Film industry (The rise of stars; Mack Sen- 
nett and silent comedy). 

Chapman, George (1559?-1634?), was an English 
poet, playwright, and scholar. He was concerned with 
the philosophical and the moral significance of poetry, 
and the importance of classical learning to humanity. 

Chapman was born at Hitchin, Hertfordshire. His first 
publication was a philosophical poem, The Shadow of 

Night (1594). In 1598, he published his continuation of 
Christopher Marlowe's poem Hero and Leander and a 
translation of part of the //iad. As a playwright, Chapman 
wrote both comedies and tragedies, including the trag- 
edy Bussy DAmbois (1604). His tragedies usually centre 
on a great man’s relation to his society. They concern 
ideals of order in each person and in society, and the 
corruption of these ideals. 


In 1616, Chapman published his impressive transla- 
tion of the //iad and the Odyssey. John Keats expressed 
his awe at the imaginative world opened to him by these 
translations in his sonnet "On First Looking into Chap- 
man's Homer.” 

Chapman, John. See Appleseed, Johnny. 
Chappell is the name of three South Australian broth- 
ers who all became top class cricketers. lan, Greg, and 
Trevor were all grandsons of a former Australian test 
cricket captain, Victor Richardson. 

lan Michael Chappell (1943- ), a batsman, cap- 
tained Australia from 1970 to 1975. Led by him, the Aus- 
tralian team regained the Ashes from England in the 
1974-1975 series. 

Gregory Stephen Chappell (1948- _), a test bats- 
man, first played for South Australia in the 1966-1967 
season. Later, he became captain of Queensland. In 
1975, he followed his brother lan as Australian captain. 
He captained Australia a record 48 times. 

Trevor Martin Chappell (1952- ), first played test 
cricket in a tour of England in 1981. 

Chapultepec, Battle of. See Mexican War (Princi- 
pal battles). 

Characin. See Tetra. 

Charcoal is a black, brittle substance that has many 
uses. For example, charcoal is used in pigments (colour- 
ing matter); in filters to remove unwanted colours, fla- 
vours, and odours; as a fuel; and as a drawing instru- 
ment. 

Charcoal consists mainly of amorphous carbon and 
ash. Amorphous carbon is carbon made of tiny, irregu- 
larly arranged particles of graphite (a form of pure car- 
bon). Charcoal also contains small amounts of impuri- 
ties, such as sulphur and hydrogen compounds. Manu- 
facturers produce charcoal by heating carbon-rich plant 
or animal materials, such as wood or bones, in ovens 
that contain little or no air. During the heating process, 
most of the hydrogen, nitrogen, and oxygen in the raw 
materials escape. The end product is a black, porous 
(full of tiny holes) material, which is charcoal. 

Types of charcoal. The two most common types 0 
charcoal are wood charcoal, which is made from w000, 
and bone charcoal (also called animal charcoal or bone- 
black), which is made from animal remains, chiefly 
bones. Wood charcoal consists mainly of carbon. It has 
some ash and impurities. Bone charcoal consists mainly 
of ash. It has some carbon and impurities. 

Activated charcoal is charcoal from which most of the 
impurities have been removed. Manufacturers make it 
by treating ordinary charcoal with steam and air heate 
to above 316°C. y 

Uses of charcoal. Wood charcoal is the most widel 
used kind of charcoal. Small chunks of wood charcoal 
burn well and are an excellent fuel. Many people burn 
wood charcoal briquettes (small, moulded pieces) in 
outdoor barbecues. Artists draw with small sticks of 
wood charcoal (see Drawing (picture: A charcoal 
drawing). In powdered form, wood charcoal is u: 
filters and as an ingredient in gunpowder. 

Manufacturers use bone charcoal in powdered form 
to make pigments for dyeing leathers and colunt a 
inks and paints. Powdered forms of wood, bone, an 4 
tivated charcoal are used to adsorb (hold on their inte 
nal surfaces) unwanted colours, flavours, and odours 
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from gases and liquids. This adsorption process is used 
inthe manufacture of white sugar. Activated charcoal is 
the best adsorbent, because its porosity gives it a large 
internal surface area. 
Chard. See Swiss chard. 
Chardin, Jean Baptiste Siméon (1699-1779), is now 
regarded as one of the great French painters of the 
1700s. Born in Paris, he lived there all his life, content to 
aint the common scenes and objects of daily life. The 
Cardplayer (1737) and Grace Before Meat (1740) are ex- 
cellent examples of his early style. 

Like the Dutch masters of the 1600's, Chardin deals 
with themes that must attract interest chiefly through the 
quality of the paintings. He lifts simple people and ob- 
jects into a painted world of quiet perfection with a sure 
sense of design, colour, and texture. Even the French 
critic Denis Diderot, who 
thought that art should 
deal only with “noble” 
themes, admired Chardin 
for his ability to make com- 
mon things universal 
through the magic of style. 
Chardin’s intimate subjects 
show the growing influ- 
ence of middle-class taste 
on painting during his 
time. 

Chardin's colours are 
generally low key so that 
the effect is subdued 
rather than brilliant. He ap- 
plied the paint in a mixture of glazes and thick pigment 
that suggests the textures of his subjects with amazing 
accuracy. His paintings are carefully composed, and 
each form or part has a balanced and proportioned 
place in the final effect. 

Chardonnet, Hilaire (1839-1924), was a French 
chemist and physiologist. In 1884, he patented a syn- 
thetic nitrocellulose fibre made from cotton. This fibre 
became known as rayon, and Chardonnet later manufac- 
tured it (see Rayon). His studies of silkworms and of the 
Structure of natural silk fibres helped him develop syn- 
thetic fibres. Chardonnet was born in Besangon, France. 
He studied under Louis Pasteur when Pasteur was carry- 
ing on research work on silk and silkworms. 
Chariot is a two-wheeled or four-wheeled vehicle, 
usually drawn by a horse. Chariots were among the ear- 
liest wheeled vehicles. They were probably first built in 
Mesopotamia, a region of the Middle East, more than 
4,000 years ago. Two-wheeled chariots were used in bat- 
te by many peoples of ancient times, including the As- 
syrians, Egyptians, Greeks, Persians, and Romans. The 
Heals of some war chariots were fitted with scythelike 
lades that could severely injure enemy soldiers or 
orses. In time, chariot racing became a popular sport, 
especially in ancient Rome. 
i A light four-wheeled chariot called a post-chariot be- 
THe popular in Europe during the 1700s and early 

00s. Its body was suspended over the wheels on 
eather straps, and the driver sat on a seat at the front. 
Gees carried the mail and up to four passengers- 
A aerismatic Christianity. See Religion (Religion 

ay; picture: Charismatic Christianity). 


Detail of a pastel (1770s); Cabinet des Des- 
sins, The Louvre, Paris 


Jean Chardin (self-portrait) 
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Charity, Sisters of. See Sisters of Charity. 
Charlemagne (742-814), or Charles the Great, was the 
most famous ruler of the Middle Ages and a key figure 
in European history. He conquered much of western Eu- 
rope and united it under a great empire. Charlemagne 
revived the political and cultural life of Europe, which 
had collapsed after the fall of the West Roman Empire in 
the A.D. 400s. His activities laid the foundation of the Eu- 
ropean civilization that arose during the later Middle 
Ages. 

More is known about Charlemagne than most medi- 
eval rulers because of a biography written by Einhard, a 
friend of his son Louis the Pious. This biography de- 
scribes Charlemagne as more than 2 metres tall, with 
piercing eyes, fair hair, a thick neck, and a potbelly. He 
was strong, fond of exercise, and had an alert mind and 
a forceful personality. Charlemagne could read and 
speak Latin, the language of educated people of his 
time. But he never learned to write it. 

Military conquests. Charlemagne was a son of Pepin 
the Short, who became king of the Franks in 751 (see 
Franks). After Pepin died in 768, his two sons, Charle- 
magne and Carloman, shared the Frankish kingdom. The 
kingdom covered what is now Belgium, France, Luxem- 
bourg, the Netherlands, and part of western Germany. 
Charlemagne became the sole ruler following Carlo- 
man’s death in 771. 

Charlemagne began to expand his kingdom almost 
immediately. He conquered Lombardy and Bavaria and 
added them to his realm. He took land and treasure 
from the Avars in eastern Europe. Charlemagne waged 
his longest and bitterest campaign against the Saxons, a 
pagan people who lived in northwestern Germany. He 
subdued the Saxons after about 30 years of war and 
forced them to accept Christianity. 

Charlemagne also waged war in Spain. He was re- 
turning from an expedition there in 778 when a moun- 
tain people called the Basques ambushed and wiped 
out his rear guard. This incident became the subject of 
the famous epic poem The Song of Roland. \n the poem, 
however, the ambushers were the Moors, a Muslim 
people who ruled Spain (see Roland). 

By 800, Charlemagne’s realm extended from central 
Italy north to Denmark and from eastern Germany west 
to the Atlantic Ocean. Throughout his reign, Charle- 
magne followed a policy of friendship and cooperation 
with the Christian church. He protected the church and 
continually extended its power. In recognition of Charle- 
magne’s vast power, and to strengthen the king's alli- 
ance with the church, Pope Leo III crowned him em- 
peror of the Romans on Christmas Day, 800. This act led 
to the birth of the Holy Roman Empire, which lasted in 
some form until 1806 (see Roman Catholic Church 
[Charlemagne]; Holy Roman Empire). 

Administration and influence. In Charlemagne's 
time, Europe had hardly any towns, trade, or industry. 
Almost all the people made their living by farming, and 
they grew barely enough to feed themselves. Few peo- 

le had much money, and the government and laws of 
the old Roman Empire had disappeared. 

To improve conditions, Charlemagne introduced a 
number of reforms. He granted large estates to loyal no- 
bles, who, in return, provided military and political serv- 
ices to the king. The nobles also maintained the roads, 
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Bronze statue by an unknown artist; The Louvre, Paris 
Charlemagne was one of the greatest military leaders of the 
Middle Ages. In 800, he became emperor of the Romans. 


bridges, and fortifications on their land. This arrange- 
ment, called feudalism, became the basic political and 
military system of Europe for the next 400 years (see 
Feudalism). 

Charlemagne helped increase the supply of food by 
introducing more efficient methods of farming. To stim- 
ulate trade, he coined silver money and encouraged the 
establishment of markets. 

Charlemagne was devoted to justice and good gov- 
ernment. He decreed that all courts be held regularly 
and that judges base their decisions only on accepted 
law. He divided his realm into districts and appointed ef- 
ficient officers to administer them. Periodically, Charle- 
magne sent royal inspectors to carry his orders to the 
districts and to report on local conditions. In this way, 
Charlemagne kept control of the distant parts of his 
empire. 


Charlemagne also improved education and culture by 
establishing a school at his palace in Aachen. This pal- 
ace school, as it was called, attracted the best teachers 
and students in Europe. It educated clergymen, thus 
strengthening the church, and trained teachers for other 
schools throughout the empire. Scholars at the schools 
collected and copied ancient Roman manuscripts, 
which otherwise would have been lost forever. They 
also developed a new style of handwriting, called Caro- 
lingian minuscule. This style of handwriting later be- 
came the model for printing. The revival of learning 
under Charlemagne is sometimes called the Carolingian 
Renaissance. 

After Charlemagne died in 814, his empire fell apart. 
Attacks by Vikings and other invaders weakened the 
empire, and in 843, Charlemagne’s grandsons divided it 
into three parts. By the late 800's, it had ceased to exist. 
However, the cultural revival begun by Charlemagne 
had a lasting effect on European civilization. His empire 
also inspired later attempts to unite many European na- 
tions. Some scholars trace the origins of the Holy 
Roman Empire back to Charlemagne’s empire. 

See also Middle Ages (The Carolingian Empire); Aa- 
chen; Architecture (Carolingian architecture); Carolin- 
gian art; Pepin the Short; Verdun, Treaty of. y 
Charleroi (pop. 216,144; met. area pop. 225,855) isa 
large commercial city in Belgium. Charleroi is located in 
south-central Belguim in the French-speaking province 
of Hainaut. The city is located in a coal-mining region on 
the north bank of the Sambre River (see Belgium [polit 
cal map). Charleroi has important metalworks, chemical 
and glass industries, foundries, and electrical equip- 
ment companies. 

Charleroi was founded in 1666. The city was an early 
centre of the Industrial Revolution. Its region became 
known as pays noir (black country) because of the black 
smoke from its factories. Since the mid-1900s, Charleroi 
has suffered economic problems from the closing of 
mines in the area. High unemployment continues in the 
region. 

Charles was the name of two English rulers of the i 
House of Stuart (see Stuart, House of). Both of these rul- 
ers believed strongly in the “divine right of kings. 

Charles I (1600-1649) became king in 1625. During t 
next four years, he called three Parliaments and dis- is 
solved each one because the members would not su 
mit to his demands. In 1628, he accepted the Petition ol 
Right drawn up by the third Parliament. But he violate 
by raising money unlawfully. scent 

From 1629 to 1640, Charles ruled without Parliame i 
He tried to force Scotland to use English forms of he 
ship, but in 1639 the Scots rebelled. Charles had eae 
Parliament to obtain the money he needed to fight ks 
rebels. He dismissed one Parliament after three We et 
but had to summon another, the Long Parliament It 
from 1640 to 1653, and held its last session in Lie 
When the king tried to seize five parliamentary per 
in 1642, civil war broke out. Charles had the supp? er 
most of the nobility, gentry, and clergy. The rue 
the merchant class supported Parliament. Oliver 
well became a leading general of the parliamentary 
army. He won important battles at Marston ead zi 
1644 and Naseby in 1645. Charles fled to Scotland, 
the war ended in 1646. 
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This map shows the growth of 
Charlemagne’s empire. In 768, 
Charlemagne and his brother 
Carloman became joint rulers 
ofthe Frankish kingdom, 
shown in yellow. Charle- 
magne's share of the kingdom 
consisted of Austrasia, Neus- 
tria, and half of Aquitaine. Car- 
loman died in 771, and Char- 
lemagne became king of all 
the Franks. He enlarged his 
empire by conquering Sax- 
ony, Lombardy, Bavaria, and 
other areas, shown in light 

fan. 
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Soon afterward, however, Scottish leaders turned 
oe over to Parliament. Later, the army seized the 
os But he escaped and made a secret agreement with 
ieee A second civil war began in January 1648 and 
i ed about seven months. Charles was again seized by 

e army. He was convicted of treason by Parliament in 
1649 and beheaded. 

3 See Cromwell, Oliver; Divine right of kings; Long 
arliament; Petition of right; Painting (The 1600s and 
1700s (picture). 

k Cires Il (1630-1685), son of Charles |, was the first 
him peared Stuart line. In 1651, the Scots proclaimed 
Fran ing, but Cromwell defeated his army and he fled to 
ie ce. After Cromwell died in 1658, the English people 
Ga dissatisfied with the protectorate. They invited 
Prii les to return, and he became king in 1660. His first 
ae granted him wide powers. The important 

ihe s of his reign included two wars with the Dutch, 

n eat plague, the Great Fire of London, the Rye 

oe Plot, and the passage of the Habeas Corpus Act. 
woe corpus; Restoration; Rye House Plot. 

ai les was the name of 10 kings of France. 
fic ae 1 (823-877), called The Bald, arranged with his 
aa f brothers to divide the great empire of their 
Trea ather, Charlemagne. He accomplished this by the 
at of Verdun in 843. Charles received the western 

ee paneer empire, thus becoming the 
Treaty ofl rance as a separate kingdom (see Verdun, 
ee 1 (839-888), called The Fat, was a failure as a 
T. He could not stop the attacks of the Vikings or 
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control his own vassals. The leading nobles deposed 
him in 887 after two years of rule. 

Charles Ill (879-929), called The Simple, became king 
in 893. He recognized the Norsemen’s conquest of Nor- 
mandy, but added to his territory by seizing Lorraine. 
The mistakes of the previous kings were too costly, 
however. The nobles had been allowed to gain power, 
and they deposed Charles in 923. 

Charles IV (1294-1328), called The Fair, was the last of 
the Capetians (see Capetian dynasty). He ruled from 
1322 to 1328. Except for a territorial dispute with King 
Edward Il of England, the reign of Charles IV was un- 
eventful. 

Charles V (1337-1380), called The Wise, governed 
France as regent for several years before the death of 
his father, King John Il, in 1364. France was torn by inter- 
nal rivalry. By careful administrative reforms, Charles 
made the government more just and efficient. He built 
an army and navy, repressed the unruly nobles, and re- 
sumed the Hundred Years’ War with England—all with 
great success. He supported art and literature, and was 
himself a man of culture. Charles was probably the best 
of the Valois kings of France (see Valois). 

Charles VI (1368-1422) was only a boy of 12 when his 
father, Charles V, died. In 1392, he had a mental break- 
down, and thereafter he was not a strong ruler. 
Throughout his long reign, France endured the wrang- 
ling of greedy nobles. King Henry V of England quickly 
renewed the Hundred Years’ War. 

Charles Vil (1403-1461) succeeded his father, Charles 
VI, as king in 1422. He has been described as “one of the 
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Charles I of England was painted in this unusual triple portrait 
about 1637 by the famous Flemish artist Anton Van Dyck. 


most contemptible creatures” ever to disgrace the title 
of king. But Joan of Arc made his reign notable. After her 
death, the French continued the progress she had 
begun. They rejected English claims to the French 
throne and French territory, made useful administrative 
and military reforms, and ended the long war. See Hun- 
dred Years’ War; Joan of Arc, Saint. 

Charles VIII (1470-1498) was only 13 when he suc- 
ceeded his father, Louis XI, as king in 1483. Louis had 
made the French monarchy one of the dominant forces 
of Europe. Charles added Brittany to France. Then he ex- 
panded into Italy, where he had a claim to the kingdom 
of Naples. Though soon forced to flee, he exposed the 
weakness and division of Italy. 

Charles IX (1550-1574) came to the throne in 1560 
upon the death of his brother, Francis Il. His clever and 
scheming mother, Catherine de Médicis, directed the 
kingdom throughout most of his reign. She conspired 
with Roman Catholic leaders to assassinate the leading 
Protestants, who favoured war with Spain. The result 
was the Massacre of Saint Bartholomew's Day in 1572. 
Charles died soon after and religious strife continued. 
See Catherine de Médicis; Saint Bartholomew's Day, 
Massacre of. 

Charles X (1757-1836), a younger brother of Louis XVI 
and Louis XVIII, became king in 1824 at the age of 66. He 
was head of the conservative nobility who had fled 
France during the French Revolution. He at once com- 
pensated members of the old aristocracy for property 
they had lost during the Revolution. His unrealistic at- 
tempt to turn the clock back failed. In 1830, the republi- 
can elements in Paris staged a popular revolt and 
Charles fled. The older Bourbon royal line ended with 
him. The moderates selected Louis Philippe of the 
younger Bourbon line to succeed him. 

Charles was the name of seven rulers of the Holy 
Roman Empire (see Holy Roman Empire). 

Three kings of France—Charlemagne, Charles |, and 
Charles Il—are traditionally listed as rulers of the Holy 

Roman Empire, even though that name was not used 
until after their time. As emperors, they are titled 


Charles I, Charles II, and Charles III. See Charlemagne; 
Charles (I and I!) of France. 

Charles IV (1316-1378), or Charles of Luxembourg, 
became king of Germany and Bohemia in 1346. After 
1347, he also ruled as Holy Roman emperor. He issued 
the Golden Bull of 1356 which regulated imperial elec- 
tions. He was born in Prague. 

Charles V (1500-1558) ruled over more countries than 
any other European monarch. He was the grandson of 
Ferdinand and Isabella of Spain and also of Emperor 
Maximilian | and Mary of Burgundy. Born in Ghent, Bel- 
gium, he inherited the Netherlands and Burgundian 
lands in 1506. He became King Charles | of Spain in 
1516, and Holy Roman emperor in 1519. 

Charles fought Francis | of France over their rival 
claims in Italy. He also fought the Turks who threatened 
central Europe. He tried unsuccessfully to put down the 
Protestants. See Philip (I!) of Spain. 

Charles VI (1685-1740), emperor after 1711, was born 
in Vienna, Austria. European rulers agreed to let his old: 
est daughter inherit the Habsburg possessions if he had 
no male heirs. But some European rulers broke their 
pledges after Charles died, disputing the right of the 
daughter, Maria Theresa, to inherit the Habsburg pos- 
sessions. 

Charles VII (1697-1745) was elected Holy Roman em- 
peror in 1742 by European rulers. His previous title had 
been Charles Albert, elector of Bavaria. He was the first 
Holy Roman emperor in 300 years who was not a mem: 
ber of the Habsburg family. 

See also Habsburg, House of; Maria Theresa; Prag- 
matic sanction; Succession wars. 

Charles was the name of several Swedish kings. 

Charles X (1622-1660), Gustavus, became king in 1654 
after his cousin, Queen Christina, abdicated. He fought 
wars with Poland and Denmark. He forced the Danes to 
give up their southern provinces in Sweden, and 
opened a ship route to the Baltic Sea. His reign marked 
the height of Swedish power in Europe. 

Charles XI (1655-1697) succeeded his father, Charles 
X, in 1660, when he was only 4. At 16, he led Swedish ar- 
mies against Denmark and Brandenburg and saved 
Sweden from defeat. During the long peace until his 
death in 1697, he reduced the power of the nobles, 
achieved order in state finances and taxation, and aide 
the improvement of Swedish trade. 

Charles XII (1682-1718) became king in 1697, at k. 
age of 15. He was formally crowned when he came o! 
age in 1700. That year, he led Swedish armies against 
Denmark, Poland, and Russia and defeated them al f 
After a long war in Poland and Saxony, Charles invade 
Russia. Peter the Great defeated him in 1709 at Pola 
Charles fled to Turkey, and tried to gain Turkish ai Bs 
an attack on Russia. His plan failed. He returned to 
den in 1714, and renewed the war with Denmark an 
Russia. He was killed in a battle in Norway. al 

Charles XIV (1763-1844) founded the present K 
line of Sweden. He reigned from 1818 to 1844 (see 
nadotte, Jean Baptiste Jules). 

See also Carl XVI Gustav. h, was 
Charles I (1887-1922), Archduke Karl Franz Josep i 
the last emperor of Austria and king of Hungary: 
ceeded his uncle, Francis Joseph, in 1916. He he Archi: 
heir to the throne through the assassination ofthe 


duke Francis Ferdinand in 1914. Charles tried to make 
eace with the Allies in World War I. After his country 
was defeated, he went into exile in Switzerland. He was 
finally interned with his family in the Madeira islands, 
where he died. 
Charles II (1716-1788) reigned as king of Spain from 
1759 until his death. He was a member of the Bourbon 
family, a French royal family that began to rule Spain in 
1700. Charles's reign marked the high point of a period 
of reforms in Spain that were known as the Bourbon Re- 
forms, During this period, Spain greatly developed its 
economy and modernized its administration. 

Charles stimulated the construction of shipyards and 
the growth of manufacturing. His government liberal- 
ized trade, improved the country's transportation sys- 
tem, issued the first Spanish paper money, and con- 
ducted the first census of the kingdom. In 1767, the 
Jesuits, a powerful Roman Catholic religious order, 
were expelled from Spain and the Spanish Empire. 

During the American Revolution (1775-1783), Charles 
aided the American Colonies financially and diplomati- 
cally. In 1780 and 1781, his forces defeated British troops 
inthe South at Mobile and Pensacola. As a result, Spain 
officially regained Florida from Britain in 1783. Spain had 
lost Florida to Britain in 1763. 

Charles was born in Madrid, He was the son of King 
Philip V of Spain. 

Charles, Prince (1948- _), is the heir apparent to 

the throne of the United Kingdom. When Charles was 3 
years old, his mother, Elizabeth, became queen after his 
grandfather, King George VI, died. His full name and ti- 
tles are His Royal Highness, Prince Charles Philip Arthur 
George, Knight of the Garter, Knight Commander of the 
Order of Bath, Prince of Wales and Earl of Chester, Duke 
of Cornwall, Duke of Rothesay, Earl of Carrick, Baron 
poem Lord of the Isles, and Great Steward of Scot- 

Prince Charles was born in Buckingham Palace, in 
London, on Nov. 14, 1948, He became the first heir to the 
throne to receive most of his education away from the 
royal palace. Charles went to private schools, rather than 
faving tutors at home. In 1956, he attended day classes 
at Hill House in London. From 1957 to 1962, he went to 
Cheam, a preparatory school near London. In 1962, 
Charles enrolled at Gordonstoun, a strict school in the 
Scottish Highlands. He spent six months in 1966 at Tim- 
ee an Australian school that stresses rugged out- 

oor activities. Charles then returned to Gordonstoun, 
where he became head boy in January 1967. As head 
oy, Charles supervised student activities and chores 
and helped settle student disputes. 
U In 1967, Charles entered Trinity College at Cambridge 
easly and specialized in history. He acted in the 
; ee society, took part in polo and cricket, played the 
ello, and flew his own aeroplane. 
oe Elizabeth named Charles Prince of Wales in 
his when he was 9 years old. In 1969, she presented 
ale the people of Wales ina colourful and ancient 
Ch Tea at Caernarfon Castle in Wales. In 1970, 
fea became a member of the House of Lords. He en- 
wa the Royal Air Force College in March 1971, and 
es uated from its advanced flying course in August. 
er in 1971, he joined the Royal Navy. He served in the 
Wy until the end of 1976. 
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Prince Charles is the heir to the throne of the United Kingdom. 
He has the title of Prince of Wales. 


After leaving the navy, Prince Charles began to handle 
a full schedule of public duties. He has made numerous 
visits to countries of the Commonwealth of Nations and 
has frequently represented Queen Elizabeth on state vis- 
its to foreign countries. Prince Charles has concerned 
himself with such issues as disadvantaged people, edu- 
cation, and the environment, and he has been a critic of 
modern architecture. He has been outspoken in his 
views. Prince Charles is the founder of two charitable 
organizations—The Prince's Trust and The Prince's Youth 
Business Trust. 

On July 29, 1981, Prince Charles married Lady Diana 
Spencer (1961-  ),a British aristocrat. The couple sep- 
arated in 1992. They have two sons—William Arthur 
Philip Louis, born in 1982; and Henry Charles Albert 
David, born in 1984. 

Charles, Ray (1930-  ), is an American singer, song- 
writer, and pianist. His style is heavily influenced by gos- 
pel music, rhythm and blues, and jazz. Although a re- 
spected jazz musician, Charles is best known for his 
work in popular music. He became famous for singing 
such standards as “Georgia on My Mind,” his first hit (re- 
corded in 1960); and “I Can't Stop Loving You" (recorded 
in 1962). 

Ray Charles Robinson 
was born into a poor fam- 
ily in Albany, Georgia. He 
changed his name to Ray 
Charles in the early 1950s 
to avoid confusion with 
boxer Sugar Ray Robinson. 
Charles contracted glau- 
coma at the age of 5 and 
went blind at 7. He studied 
music, piano, and braille at 
the St. Augustine School 
for the Deaf and Blind in 
Florida. In the late 1940s, 


Ray Charles 
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he began touring with his own jazz groups, developing 
the personal sound as soul singer and instrumentalist 
that won him international popularity. 

Charles, Thomas (1755-1814), was a Welsh clergy- 
man and the great organizer of early Welsh Methodism, 
carrying on the work of Howel Harris and Daniel Row- 
land. Charles was born near St. Clears, in Dyfed. He held 
curacies in Somerset before marrying and moving to 
Bala, in Gwynedd. In 1784, Charles preached in the 
Methodist chapel at Bala. He at once became one of the 
most prominent of the Methodist clergy. From Bala he 
led a religious revival in North Wales. He promoted 
Sunday schools and was an active writer and publisher. 
In 1811, he finally gave his support to the separation of 
the Methodists from the Anglican Church. 

Charles Martel (688-741) ruled the Merovingian 
Franks from A.D. 719 to 741. He used only the title of 
Mayor of the Palace, but he had the power of a king. In 
732, Charles defeated the invading Muslims in the Battle 
of Poitiers, also called the Battle of Tours. The fighting 
began near Tours and ended near Poitiers. For repeat- 
edly attacking the Muslims, Charles received the title of 
Martel, meaning the Hammer. He raised an army by giv- 
ing his troops land he had seized from the church. 
Charles supported Saint Boniface in his conversion of 
pagans (non-Christians) and his reform of the Frankish 
church. See also Boniface, Saint; Franks; Merovingian. 
Charles the Bald. See Charles (I) of France. 
Charles the Great. See Charlemagne. 

Charles's law. See Gas (Matter), 

Charleston (pop. 57,287; met. area pop. 250,454) is the 
capital and leading industrial, trade, and transportation 
centre of West Virginia in the United States. The city's 
chemical industry ranks as one of the largest in the 
Southern United States. Charleston lies at the meeting 
place of the Elk and Kanawha rivers. 

In 1787, George Clendenin, a Virginia legislator, 
bought land where Charleston now stands. The next 
year, he and a group of soldiers built Fort Lee there to 
protect the Kanawha Valley, which was then a frontier 
area. This valley runs between the Appalachian Moun- 
tains and the Ohio River. Clendenin believed it would 
become a highway to the West. Settlers soon built cab- 
ins near Fort Lee. During the 1790's, the famous fron- 
tiersman Daniel Boone lived in what is now Charleston. 
In 1794, the settlement officially became a town, which 
Clendenin named Charles Town after his father, Charles 
Clendenin. The city changed its name to Charleston in 
1818. 

Charleston, the county seat of Kanawha County, cov- 
ers 29 square kilometres, About 20 per cent of Charles- 
ton’s labour force works in retail and wholesale trade. 
Government and manufacturing each employ about 15 
Per cent of the city's workers, The chemical industry 
provides about two-thirds of the city's industrial income. 

It relies heavily on coal, natural gas, and petroleum from 
the nearby area. Other products include beverages, 
food, glass, and metal products. 

Charlotte Amalie (pop. 11,756), capital of the Ameri- 
can Virgin Islands, is a harbour city on the Caribbean 
Sea. It lies on the central coast of the south side of St. 
Thomas Island. The island is about 65 kilometres east of 
Puerto Rico. The city’s harbour is partly closed by Hassel 
Island. Charlotte Amalie surrounds the bay and extends 


back to the main ridge of the island. It is the chief trad. 
ing centre for the islands. The city also is a holiday re- 
sort. Charlotte Amalie was named after the consort of 
King Christian V of Denmark. The Danes controlled St 
Thomas Island until 1917. See also Virgin Islands (map). 
Chariton is the name of two brothers who became 
leading English soccer players. 

Bobby Charlton (1937- ) played for England in 
106 games. Until 1973, he held the record for the player 
who was capped the most times for the England team, 
For the whole of Charlton's career he represented one 
team, Manchester United. After he retired as a player, 
Charlton became manager of Preston North End football 
club, but he resigned in 1975. 

Jackie Charlton (1935- ) was an outstanding 
player for Leeds United from 1952 to 1973. He managed 
Middlesbrough from 1973 to 1977, Sheffield Wednesday 
from 1977 to 1983, and Newcastle United from 1984 to 
1985. In 1986, he became manager of the Irish national 
soccer team. Under his leadership, the Irish team 
reached the finals of the World Cup for the first time, in 
Italy in 1990. The team went through to the quarter fi- 
nals, when they were beaten by Italy. 

Chariton, Boy (1908-1975), was an outstanding Aus- 
tralian swimmer during the 1920's. Andrew Charlton was 
born at North Sydney. In 1920, he defeated the Swedish 
swimmer Arne Borg in Sydney. At the Olympic Games in 
Paris in 1924, he won the 1,500 metres gold medal ina 
world record time. He held world records over dis- 
tances from 805 metres to 1,500 metres. 

Chariton, Eddie (1929- _), an Australian snooker 
player, set a world record running break of 272 in 1967. 
He made two consecutive breaks of 137 and 135 without 
either opponent getting a shot. Chariton won the world 
open snooker championship in 1968. He also won the 
international Pot Black series in 1972, 1973, and 1980. 

Charlton was born at Merewether in New South 
Wales. He played his first show in public against the 
Australian champion Walter Lindrum at the age of 11. 
He made his first 100 break at billiards when he was 15 
and his first century at snooker at the age of 17. 
Charms. See Amulet; Evil eye; Magic. k 
Charnwood (pop. 140,500) is a local government dis- 
trict in Leicestershire, England. Its chief town and ad- S 
ministrative centre is Loughborough, a university and in 
dustrial town. Charnwood’s main economic activities are 
agriculture (sheep and cattle), boatbuilding, production 
of chemicals and footwear, and engineering. Charn- 
wood Forest is a rocky area growing gorse and are 
rather than trees. The Soar Valley is an industrial region: 
Farmers graze sheep and cattle in the Wolds. 
Charolais. See Cattle (Beef cattle). 

Charon was the ragged old boatman of the Under- 
world in Greek mythology. He was the son of Erebus 
(darkness) and Nyx (night). Charon ferried the shade » 
(spirits) of the dead across the Styx or other rivers of i 
Underworld. The ancient Greeks buried their dead aa 
a coin in their mouths as payment to Charon for this 
Those who did not receive proper funeral rites were 
forced to wander along the riverbank for 100 yee AE 

Charon normally would not admit the living into 5 
boat, but there were rare exceptions. The Greek her 
Hercules forced him to provide passage. As tas 
ment, Hades, the god of the Underworld, bound the 


boatman in chains for a year. Charon admitted the Tro- 
jan hero Aeneas voluntarily, after Aeneas’ guide showed 
Charon a magical golden branch. 

See also Hades; Styx. 

Charoux, Siegfried Joseph (1896-1967), was an 
Austro-British sculptor best known for his works in ter- 
racotta. Some of his works are in bronze and stone. 
Among his chief works are Youth, in the Tate Gallery, in 
london, and the huge group The Islanders, commis- 
sioned for the Festival of Britain in 1951. Another work, 
The Cellist, stands on the south bank of the River 
Thames. Charoux was born in Vienna, Austria. He settled 
in London in 1935. 

Chart is a diagram, drawing, graph, list, map, or table 
designed to make information easy to understand. 
Charts provide data about business, geography, and the 
weather. They also serve as aids in education. 

See also Graph; Map; and the many kinds of charts 
with World Book articles, such as with Aeroplane; Polit- 
ical party; Weather. 

Charter, called articles of incorporation in certain in- 
stances, is a written document granted by a monarch or 
agovernment. A charter entitles the holder to certain 
rights, powers, or liberties, such as the right to engage 
in business, It may be granted to a person, corporation, 
or local government. See also Atlantic Charter; Magna 
Carta; United Nations (The charter). 

Charter Oak was a huge tree in Hartford, Connecticut, 
inthe United States, It became famous because of a tra- 
dition that Connecticut's original charter was hidden 
there to keep the English governor from seizing it. 

When James II became King of England in 1685, the 
New England colonies were in danger of losing their 
charters and freedom. The king appointed Sir Edmund 
Andros governor of the Dominion of New England. An- 
dros went to Hartford in 1687 to seize the Connecticut 
charter and take control of the colony. He appeared at a 
legislative meeting and demanded the charter, but met 
with opposition. Debate lasted into the night, and can- 
dles were lighted. Suddenly, the candles went out. 
When they were relighted, the charter was gone. Ac- 
cording to tradition, Joseph Wadsworth took the charter 
and hid it in a nearby oak tree. 

Andros’ rule ended in 1689 after James II fell from 
Power. The charter remained Connecticut's supreme 
aw until a new constitution was adopted in 1818. A 
Windstorm destroyed the Charter Oak in 1856. A granite 
shaft marks the spot where it stood. 

See also Andros, Sir Edmund. 

Chartered accountant. See Accountancy. 
Charterhouse was a Carthusian monastery. The name 
Sa corruption of the French Chartreuse, avillage near 
Grenoble, France, where the Carthusians established 
their first monastery (see Carthusians). 

The Charterhouse in London was a monastery 
founded in 1371. It was dissolved in the reign of King 
Henry VIII, In 1611 Thomas Sutton, a wealthy merchant, 
ought the buildings and founded a hospital there for 


80 old men, plus a school for 40 poor boys. The hospital, 


Which survived until 1868, is described by William 
ackeray in his novel The Newcombes (1855). Today, 
arterhouse is one of England's leading private 

Schools. In 1872, Charterhouse School was moved from 

ondon to its present location near Godalming, Surrey. 
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Chartism was a political movement of the British 
working classes during the early 1800’. The leaders of 
the movement accepted the liberal doctrine that politi- 
cal reform is a necessary prelude to social and eco- 
nomic advance. The movement's People’s Charter of 
1838 set forth six points: (1) universal male suffrage; (2) a 
secret ballot; (3) removal of the property qualification for 
members of parliament; (4) salaries for MP's; (5) annual 
elections; and (6) equal electoral districts. The move- 
ment did not succeed, but many of its points have since 
become part of the British system of government. 

In 1836, William Lovett, a London tradesman, founded 
the moderate Working Men's Association. In 1838, he 
joined forces with Francis Place, a tailor and leader of 
more radical opinion in London. The two men produced 
the People’s Charter. Extremist elements from the Mid- 
lands and the North soon joined Lovett's moderates. 
Their leaders included Thomas Attwood of Birmingham, 
a banker, and Feargus O'Connor, an Irish landowner 
based in Leeds. O'Connor's newspaper, the Northern 
Star, became the Chartists’ public voice. 

In 1839, the movement came to a head with the Na- 
tional Convention, which met near Parliament. About 
1,200,000 signatures were collected for a petition. 
O'Connor advocated violent reprisals if the petition 
should fail. The petition was rejected, but only a few 
minor riots followed. 

During the 1840's, O'Connor increasingly took control. 
In 1842, he organized a second petition of 3,317,752 sig- 
natures. Its main demand was universal suffrage. This 
petition was also rejected. Strikes and riots followed, al- 
though O'Connor opposed them. In 1848, O'Connor pre- 
sented a third petition. Many names on it were found to 
be forged. The movement gradually broke up. 
Chartres (pop. 37,119) is a city in north-central France 
that is famous for its cathedral, which is a masterpiece 


Chartres Cathedral stands near the centre of the city of 


i ii hitec- 
„ France. An outstanding example of Gothic arc 
S huge stained-glass windows and two bell towers. 
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of Gothic architecture. Chartres is the capital of the 
Eure-et-Loir département (administrative district). For lo- 
cation, see France (political map). 

Chartres Cathedral, officially called the Cathedral of 
Notre Dame, stands near the centre of Chartres. It fea- 
tures many beautiful, large stained-glass windows and 
hundreds of sculptured religious figures. The cathedral 
has two bell towers, one 115 metres high and the other 
107 metres. 

Chartres lies on a hill that is surrounded by grain- 
fields. The Eure River runs next to the city. Chartres 
serves as a market for products of the surrounding area. 
Its other economic activities include flour milling; leath- 
erworking; and the manufacture of electronic equip- 
ment, farm machinery, and home appliances. Chartres 
was founded by the Carnutes, an ancient tribe of Celts 
whose activities in Chartres were described by Julius 
Caesar in about 50 B.C. The Chartres Cathedral was orig- 
inally built in the mid-1100s, but most of it was de- 
stroyed by fire in 1194. Most of the cathedral was rebuilt 
between 1194 and 1230. 

See also Sculpture (picture: West portals of Chartres 
Cathedral); Stained glass (Technical improvements). 
Chartres Cathedral. See Chartres. 

Charybdis. See Scylla. 

Chase, Salmon Portland (1808-1873), was a promi- 
nent American statesman and chief justice of the United 
States. He served as secretary of the treasury under 
President Abraham Lincoln. 
Chase is considered one of 
the greatest secretaries be- 
cause of his work in the 
American Civil War (1861- 
1865). He maintained na- 
tional credit and raised 
money to carry on the war. 
Chase laid the basis of the 
present national banking 
system. After he resigned 
in 1864 because of a policy 
dispute, Lincoln, who dis- 
liked him personally, 
named him chief justice in 
recognition of his ability. 
As chief justice, Chase presided capably over the im- 
peachment trial of President Andrew Johnson. 

Chase was born at Cornish, New Hampshire. After 
studying law in Washington, D.C., he became a lawyer in 
Cincinnati, Ohio. He was a leader of the antislavery 
movement, and defended many runaway slaves, As a 
United States senator from 1849 to 1855, he opposed the 
extension of slavery into the new territories. He served 
as governor of Ohio from 1856 to 1860. A founder of the 
Republican Party, he sought its presidential nomination 
several times, In 1872, he tried to get the Democratic 
nomination. 

Chase, Samuel (1741-1811), an associate justice of the 
Supreme Court of the United States, was impeached in 
1804 for malfeasance (illegal conduct) in presiding over 
two sedition trials. In acquitting him the following year, 
the U.S. Senate denied that judges might be removed on 
largely political grounds. Chase was born in Somerset 
County, Maryland. He served in the Maryland General 
Assembly and the Continental Congress, Chase signed 


Salmon P. Chase 


the Declaration of Independence. Chase joined the Su- 
preme Court in 1796, and served until his death, See 
also Impeachment; Jefferson, Thomas. 

Chase, William Merritt (1849-1916), was an Ameri- 
can painter and art teacher. In his paintings in oil and 
watercolour, Chase combined flowing, spontaneous 
brushwork with glowing colours and dazzling contrasts 
to create striking visual effects. One of his favourite sub- 
jects was the elaborate interior of his studio in New 
York City. Chase made many paintings that included styl- 
ish women examining the room's exotic ornaments, He 
also painted sunny coastal landscapes of Long Island, 
New York, city park scenes, and sophisticated portraits 
of wealthy people. 

Chase was born in Nineveh, Indiana, near Indianapo- 
lis. He studied at the National Academy of Design in 
New York City and at the Royal Academy in Munich, 
Germany. Chase's early paintings reflect the Munich 
style and feature dashing brushstrokes, dark tones, and 
brilliant highlights, In the late 1880's, influenced by 
French impressionism, he began using lighter colours. 
Chase taught in New York City and his own art school 
on Long Island. His students included the American 
painters Charles Sheeler, Edward Hopper, and Georgia 
O'Keeffe. 

Chase Manhattan Bank is one of the largest com- 
mercial banks in the United States. It operates more than 
200 offices in the New York City metropolitan area, and 
has branches throughout the world. Chase Manhattan 
was formed in 1955 by a merger of The Chase National 
Bank and the Bank of the Manhattan Company. The bank 
is a subsidiary of Chase Manhattan Corporation. 
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For the Little One 1895), an oil painting on canvas; Metropolitan Museum of Art. N 
A Chase painting shows the artist's interest in portraying rs. 
women and interiors in bold brushstrokes and glowing Te 
The painting shows the influence of impressionism on 


The Australian orange chat, above, feeds insects to its young. 
Chats live in dry, open areas with scrubs and bushes. 


Chat is the name of several birds from different groups, 
named after their harsh, chattering calls. 

There are five species of Australian chats. The males 
are red, yellow, or black and white. Chats live in open 
country, usually in groups. They prey on insects on the 
ground. They nest in low bushes, often in loose colo- 
nies. The white-fronted chat is the most common spe- 
cies of southern Australia. It lives at the edge of salt 
marshes and swamps. It is also known as nun, from the 
white head of the male, or fang, an imitation of its call. 

There are also many species of Old World chats, also 
ped chatthrushes. These birds flick their tails and 

ings, 

The North American yellow-breasted chat nests in 
bushy thickets on dry hillsides. The male chat sings in 
mid-air with its wings flopping and feet and tail dan- 
gling. Its song is a mixture of whistles, wails, clucks, and 
chuckles, See also Warbler. 
fa Scientific classification. Australian chats are placed in the 
Ean Maluridae or Ephthianuridae. The white-fronted chat is 
act enura albifrons. Old World chats are in the thrush family 

lae. The North American yellow-breasted chat is in the 
wood warbler family, Parulidae. It is /cteria virens. 


Chateau is the French word for castle. Generally, 
phiteau means the country seat of a feudal lord or noble 
andowner. In the Middle Ages, the chateau fort was a 
aay with a donjon, or central tower, a courtyard, 
lefensive walls, and a water-filled moat, or trench. Im- 
Proved living conditions led to the château de plaisance, 
i ene castle. See also Castle; France (picture: Cas- 
Chateaubriand, Francois-René de (1 768-1848), 
ce One of the most important figures in French roman- 
ic literature. His novel Atala (1801) describes a tragic 
na a pffair between two North American Indians. The 
a is an example of the European romantic’s fascina- 
a i with primitive and faraway subjects. Chateaubri- $ 
nd's The Spirit of Christianity (1802) praises Christianity 
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asa great cultural and moral force. One part of it, called 
René, is the story of a young man whose vague feeling 
of despair makes him a typical romantic hero, Chateau- 
briand’s autobiography, Memoirs from Beyond the 
Grave, was published soon after his death. It is often 
called his best work. Chateaubriand was born in St. 
Malo, in northern France. He held several diplomatic 
posts, and was French foreign minister in 1823. 
Châtelet, Marquise du (1706-1749), was a French 
mathematician, physicist, and science writer. She con- 
tributed to the revival of French science by promoting 
the theories of the English physicist Sir Isaac Newton. 
She also influenced the work of Voltaire, one of France's 
leading authors and philosophers, and became his mis- 
tress. 

Du Châtelet began her interpretations of Newton's 
work in 1735 with an essay on his discoveries in optics. 
Voltaire incorporated some of her later writings on 
Newton in his book Elements of Newton's Philosophy 
(1738). From 1745 to 1749, du Châtelet worked on a 
translation and analytical review of Newton's most im- 
portant work, Principia Mathematica. The translation 
was published in 1759 after her death. 

Du Châtelet was born Gabrielle-Emilie Le Tonnelier 
de Breteuil in Paris. As an aristocrat, she received an ex- 
cellent education in literature and science. In 1724, she 
married Florent-Claude, marquis du Chatelet, the gover- 
nor of Semur-en-Auxois. 

Chatham, in Kent, is one of the Medway Towns. See 
Kent. 

Chatham, Earl of. See Pitt. 

Chatham Islands lie 756 kilometres east of Lyttelton, 
in the South Island of New Zealand. They have a popula- 
tion of 760. The largest island, Chatham, or Warekauri, 
covers an area of 890 square kilometres. The other is- 
lands are Pitt, or Rangihaute; South-East, or Rangitira; 
and Pyramid, or Tarakoikoia, which is a bare rock 173 
metres high. The main industries of the Chatham Islands 
are sheep farming and fishing. The islands are linked 
with New Zealand by telephone, a monthly shipping 
service, and occasional air services. 

In 1791, William Broughton, travelling with the British 
explorer George Vancouver, visited the Chatham Is- 
lands. He found more than 1,000 Morioris living there 
(see Morioris). 

In 1840, when the German naturalist Ernest Dieffen- 
bach visited the islands, only about 90 of the Morioris 
had survived attacks by mainland Maoris. In 1842, the 
Chatham Islands became part of New Zealand. A resi- 
dent commissioner administered the islands until 1962, 
when the Department of Internal Affairs took control. 
Chai i, Tennessee (pop. 152,466; met. area 
pop. 433,210), is a chief industrial city of the Southern 
United States. It was a key city in the American Civil War 
(1861-1865). Chattanooga lies on both banks of the sharp 
Moccasin Bend of the Tennessee River, north of the 
Tennessee-Georgia border. 

Ranges of two of Tennessee's main land regions—the 
Appalachian Plateau and the Appalachian Ridge and Val- 
ley Region—surround the city. Lookout Mountain stands 
to the south. The Creek Indians called this mountain 
Chat-to-to-noog-gee, meaning mountain rising to a 
point. In early days, these natural mountain barriers pro- 
tected settlers against their enemies. Today, some of the 
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steep ridges have been blasted through for the main 
roads that enter the city. In addition to the trucks and 
buses that use these roads, Chattanooga is joined to 3 
other cities by rail, air, and river shipping lines. The city 
serves as a port of entry into the United States. 

Over 500 industries have located in Chattanooga. 
Large factories produce chemicals, clay products, cloth- 
ing, furniture, and iron and steel products. Chattanooga 
plants also make kitchenware, machinery, paints, paper, 
petroleum products, and textiles. Chickamauga Dam to 
the east and Nickajack Dam to the west are parts of the 
Tennessee Valley Authority, a federal corporation that 
works to develop the natural resources of the Tennes- 
see Valley. The two dams help to harness the Tennessee 
River to control navigation and floods during all sea- 
sons. 

Scenic mountains near Chattanooga encircle a num- 
ber of large and small lakes. The area's natural beauty 
helps to attract many tourists. From Lookout Mountain, 
visitors can see seven states. Chattanooga has a civic 
chorus, symphony orchestra, opera association, and 
theatre group. A campus of the University of Tennessee 
is in the city. 

Chattanooga has a commission form of government. 
It serves as the seat of Hamilton County. 

The first inhabitants of the Chattanooga area were the 
Chickamauga, a branch of the Cherokee Indians. They 
were conquered in 1794 and moved west in 1838. Dur- 
ing this period, a chief named John Ross operated a 
trading post on the site of the city. It was called Ross’ 
Landing. Chattanooga received its present name when it 
was incorporated as a town in 1839. It received its city 
charter in 1851. 

Chattanooga had only 5,545 inhabitants when the 
American Civil War broke out. But it had a strategic lo- 
cation, and metal industries soon developed to supply 
the Confederacy. The Battle of Chattanooga took place 
in November 1863. Only about 1,500 people lived in the 
city at the end of the war, but it had a population of 
13,000 by 1880. Chattanooga's most rapid period of 
growth began in the 1930s, after the establishment of 
the Tennessee Valley Authority. 

Chatterton, Thomas (1752-1770), a brilliant young 
English poet, wrote a series of poems that he claimed 
were written in the 1400's by Thomas Rowley, a monk. 
The fraud was not discovered until after his death. Chat- 
terton was born in Bristol, England, and began writing 
Poetry at the age of 10. His burlesque opera The Re- 
venge had a successful production in London in 1770. 
He committed suicide before he was 18. 

Chaucer, Geoffrey (13402-1400), was the greatest 
English poet of the Middle Ages. He wrote The Canter- 
bury Tales, a group of stories that ranks among the mas- 
terpieces of literature. 

Life. Chaucer was born in London sometime between 
1340 and 1343. He lived most of his life there. He came 
from a prosperous middle-class family, and was trained 
as a civil servant and diplomat. Chaucer was controller 
of customs from 1374 to 1386 and clerk of the King's 
Works from 1389 to 1391. In the latter position, he ad- 
ministered the royal properties. Chaucer was appointed 

a justice of the peace in 1385, and was appointed to Par- 
liament in 1386. His experiences in all these positions 
probably developed his fascination with people, his 


Henry E Huntington Library and Art Gallery, San Marino, California, USA 


Portrait of Chaucer appears on a page of the Ellesmere manu: 
script of The Canterbury Tales, dating from 1400 to 1410. 


wide knowledge of English life, and the tone of charita- 
ble irony in his works. 

Chaucer wrote for a circle of people in and around 
the courts of Edward III and, especially, Richard Il. 
Though Chaucer was a supporter of Richard II, he also 
was associated with Richard's rival, the powerful noble- 
man John of Gaunt. Chaucer viewed the aristocratic fast 
ion called “courtly love” with polite and amused scepti- 
cism. In his poetry, he often satirized the fashion's lofty 
ideals, elaborate etiquette, and literary style. Chaucer 
viewed the corruption he saw in the medieval church 
with less tolerance than he had for the fashion of courtly 
love. In The Canterbury Tales, he satirized church 
abuses in his portrayals of the friar, monk, pardoner, 
and summoner. : 

Chaucer was one of the most learned men of his aon 
He travelled in Flanders, France, Italy, and Spain on An 
lomatic missions. He was influenced first by French wri 
ers and then by Italian writers, especially Boccaccion 
Dante, and Petrarch. Chaucer may have studied law. He 
was familiar with the Latin classics, medieval science, 
and theology. His prose works include a translation Le 
Boethius’ Consolation of Philosophy and an essay 0n 
astrolabe, an astronomical instrument that was the forè- 
runner of the sextant. “atl 

Poetry. Chaucer wrote in Middle English, the fort He 
English used from about 1100 to about 1485. He ble 
first English poet to use heroic verse (rhymed coup! 
in iambic pentameter). a 

The Book of the Duchess (1368), one of Chaucets 
liest works, is a graceful elegy on the death of John 
Gaunt's first wife. Chaucer modelled it on the Fre 
dream-vision form of poetry. He gradually devel 
his individual style in The House of Fame (13792), 
Parliament of Fowls (13802), The Legend of Good 
Women (1387?-1394?), and other shorter lyrics. Ne 

Apart from The Canterbury Tales, Chaucer's 9" a 
poem is Troilus and Criseyde (about 1386). Adapte 


froma love story by Boccaccio, this poem is both a me- 
dieval romance and a philosophical tragedy. Set in an- 
cient Troy just before its fall, it tells of the love of Prince 
Troilus for Criseyde. In the poem, Chaucer explored the 
beauty of love, the mysterious workings of fortune, and 
the sad brevity of earthly joy. 

The Canterbury Tales (about 1386-1400) is a collection 
of stories told by a group of pilgrims on a journey to the 
shrine of Thomas a Becket in Canterbury. One of the pil- 
grims represents Chaucer himself. Chaucer pictured this 
pilgrim as a simple fellow who takes everything at face 
value. This device allowed Chaucer to describe the 
other pilgrims objectively, while allowing the reader to 
see the pilgrims’ real personalities. For more informa- 
tion, see Canterbury Tales. 

Chauncy, Nan (1900-1970), was an Australian author. 
The background in nearly all her books is the rugged 
Tasmanian bush country and shoreline that she loved so 
well. She won the Australian Children’s Book Council 
Book of the Year Award three times, with Tiger in the 
Bush (1958), Devil's Hill (1959), and Tangara (1961). In 
1962, Tangara was included in the European Hans Chris- 
tian Andersen Honour List. Her books have been trans- 
lated into 14 languages and some into braille. Nancen 
Beryl Masterman was born in Middlesex, England, and 
settled in Tasmania when she was 13. 

Chauvel, Charles (1897-1959), an Australian film pro- 
ducer, made the film Jedda about an Aboriginal girl in 
1954, His other films included Forty Thousand Horse- 
men and Rats of Tobruk. Charles Edward Chauvel was 
born at Warwick in Queensland, Australia. 

Chauvel, Sir Harry (1865-1945), an Australian soldier, 
commanded the Australian Light Horse Brigade in Egypt 
and Gallipoli during World War I (1914-1918). He led his 
cavalry in victorious charges at Beersheba, Megiddo, 
Damascus, and Aleppo. He was born at Tabulam, in New 
South Wales, and named Henry George Chauvel. From 
1922 to 1930, he was chief of the general staff. 
Chauvinism. See Patriotism. 

Chavez, Carlos (1899-1978), a Mexican composer, was 
One of the most important influences on the musical life 
of Mexico in the 1900's. Many of Chavez works reflect 
his interest in Mexican folk music. Some of Chavez’ 
other compositions were written in a strong romantic 
style. The use of complex rhythms became a dominant 
element in his mature compositions. 

Chavez wrote seven symphonies, several ballets, and 
cantatas, songs, and chamber works. Several of his 
pieces use native Mexican folk instruments. For exam- 
ple, Xochipilli Macuilxochit! (1940) is an orchestral com- 
Position that requires traditional Indian drums. 

_ Chavez was born in Mexico City. In 1928, he organ- 
ized the first permanent symphony orchestra in Mexico, 
and he served as its conductor until 1949. He also di- 
rected the National Conservatory of Music almost con- 
tinuously from 1928 to 1934 and the National Institute of 
Fine Arts from 1947 to 1952. In addition, Chavez was a 
music and art critic for a Mexico City newspaper. 
Chayote, also called chow chow or christophine, is a 
climbing vine grown chiefly for its fruit. Chayote has 
thick roots, cream-coloured flowers, and heart-shaped 
leaves, A single plant may cover a tree 15 metres high. 

Chayote plants produce gourds that are round to 
pear-shaped. These fruits grow as long as 15 centime- 
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’ The fruit of the chayote ranges from ivory-white to dark 


green, and grows about 15 centimetres long. 


tres and weigh as much as 1.5 kilograms. They range in 
colour from ivory-white to dark green. Chayote gourds 
are usually cooked, and they are often used in pies, pud- 
dings, and salads. The roots, leaves, and young shoots 
of chayote are also edible, and the plant is sometimes 
used as livestock feed. 

Chayote is native to Guatemala. It is grown for home 
consumption, and for export in Algeria, Florida, U.S.A., 
Hawaii, and the Philippines. New chayote vines are pro- 
duced by planting either entire gourds or cuttings taken 
from the plant's stem. 

Scientific classification. Chayote belongs to the family 
Cucurbitaceae. It is Sechium edule, 

Cheddar is a village in the Mendip Hills in Somerset, 
England. It stands at the entrance to the Cheddar Gorge. 


any caves in which scientists have 
ic animals and people. 


Cheddar Cliffs contain many c 
found the remains of prehistori 
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The cliffs of the Gorge rise about 150 metres. The Cox's 
and Gough's caves have notable stalactites and stalag- 
mites (see Stalactite and Stalagmite). The church is built 
in the Perpendicular style. 

Cheese is a healthy, tasty food made from milk. For 
thousands of years, cheese has been one of the most 
important foods of people throughout the world. 
Cheese can be eaten alone or it can be served on bis- 
cuits, in sandwiches, in salads, and in cooked foods. 

There are hundreds of kinds of cheeses, and they dif- 
fer in taste, texture, and appearance. Many cheeses 
spread easily, but others are hard and crumbly. Some 
kinds of cheeses taste sweet, and others have a sharp or 
spicy taste. 

Cheese keeps better than milk, and it has much of 
milks food value, including proteins, minerals, and vita- 
mins. Cheese contains these nutrients of milk in concen- 
trated form. For example, 250 grams of Cheddar cheese 
provide as much protein and calcium as six 250-millilitre 
glasses of milk. Cheese, like milk, supplies important 
amounts of vitamin A and riboflavin. 

The United States leads the world in cheese produc- 
tion. It makes about 3 million metric tons annually. 
France (1.35 million metric tons) also ranks high in 
cheese production. 

Most cheese comes from cow's milk. People in Eu- 
rope and Asia frequently make cheese from the milk of 
buffaloes, goats, and sheep. But cheese can be made 
from the milk of any animal. Herders in Lapland use 
reindeer milk in making cheese. In Tibet, yaks supply 


Some kinds of cheese 


milk for cheese. Cheese is also made from the milk of 
camels, donkeys, horses, and zebras. 


Kinds of cheese 


There are more than 400 kinds of cheese. They have 
over 2,000 names. Many are named after the town or 
community in which they are made, like Roquefort 
cheese, which is only made near Roquefort, France, The 
same cheese may, however, have several different local 
names. For example, Edam cheese, made in the region 
surrounding Edam in the Netherlands, is also known by 
at least three other local names. 

Almost all cheeses belong to one of four main 
groups: (1) soft, (2) semisoft, (3) hard, and (4) very hard, or 
grating. The amount of moisture in the cheese deter- 
mines its classification. The more moisture the cheese 
contains, the softer it is. Cheeses may also be divided 
according to their taste: mild, medium, or sharp. 

Soft cheese. The two most popular kinds of unrip- 
ened soft cheese are cottage cheese and cream cheese. 
Such cheeses are generally unsalted and are of a deli- 
cate flavour and consistency. Cream cheese has a high 
butterfat content. Some soft cheeses, including Brie and 
Camembert, develop a crust. The crust releases en- 
zymes that soften the cheese and develop its flavour. 

Semisoft cheese includes such varieties as blue, 
brick, Limburger, Monterey Jack, mozzarella, Munster, 
Port du Salut, Roquefort, and Stilton. Blue, Roquefort, 
and Stilton cheese have streaks of blue mould running 
through them. The mould, which is added during the 


The four main groups of cheese are (1) soft, (2) semisoft, (3) hard, and (4) very hard or grating. The 
amount of moisture in a cheese determines its classification. The more moisture the cheese has, 
the softer it is. The drawings below show some popular cheeses in the four groups. 


Soft Cheeses Semisoft Cheeses 


Limburger 
(Belgian) 


Brie 
(French) 


Camembert 
(French) 


Cottage 
(United States) 


Port du Salut 
(French) 


Roquefort 
(French) 


Cream 
(United States) 


Hard Cheeses Very Hard Cheeses 


p 


Asiago 


Cheddar 
(Italian) 


(English) 


Parmesan 
(Italian) 


9 


Romano 
(Italian) 


BAB 


Sapsago 
(Swiss) 


How cheese is made 
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Cheese manufacturers make cheese from milk. They treat the milk wi i 

€ ilk 
net to form curd, a custardlike substance. The curd contains a MEA he able abe 
removed before the cheese can be made. The photos show the steps in faking Swibs hese ‘ 


Separating the curd and whey. After 
the curd becomes firm, a worker skims 
off the top layer. The curd is cut into 

small cubes, mixed, and stirred, After the 
curd settles, some of the whey is drained. 


cheese-making process, gives these cheeses a special 
flavour. Blue and Stilton are made with cows milk, but 
Roquefort is made only from sheep's milk. 

Hard cheese. Cheddar, Edam, Gruyère, and Swiss 
are popular varieties of hard cheese. Gruyére and Swiss 
cheese have holes called eyes. Cheese manufacturers 
form the eyes by adding bacteria that produce bubbles 
of carbon dioxide gas in the cheese. When the cheese is 
sliced, the bubbles become holes. 

Very hard, or grating, cheese includes Asiago, Par- 
mesan, Romano, and sapsago. People usually grind such 
cheeses and sprinkle them over such foods as soups, 
vegetables, and pizza. 


Orkney is one of Britain's regional brands of cheese. The 


cheese is ripened, or matured, for a time before delivery to the 


shops. 


Hoisting the curd. A worker collects the 
curd into a large “dipping cloth” and lifts 
it from the whey. The large bundle of 
curd hangs over the kettle until the ex- 


cess whey drains off. 


Pressing the curd. The curd is pressed 
ina stainless steel mould for 24 hours. 
Then it is salted and aged in a warm 
room for several months. The familiar 
“eyes,” or holes, form during this time. 


How cheese is made 


At one time, each farmhouse had its own recipe for 
making cheese. Now much of the cheese produced in 
industrial countries is made in large factories, although 
cheese may still be made in farmhouses or in cream- 
eries. A creamery is a dairy that makes butter and 
cheese from high-quality milk supplied by many farms. 
Ona farm, care can be devoted to each stage of the en- 
tire process. 

The process used to make cheese in a factory is a so- 
phisticated version of the technique used in home-made 
cheese, as the basic manufacturing processes for all 
cheese are essentially the same. They involve five basic 
steps: (1) processing the milk; (2) separating the curd; (3) 
treating the curd; (4) ripening; and (5) packaging. Slight 


Leading cheese-producing countries 


Amount of cheese produced in a year 


United States 


Soviet Union 
France CLERA 
West Germany (1 

1,125,000,000 kilograms 
Italy eo 


702,000,000 kilograms 


Netherlands eas 
596,000,000 kilograms 


Figures are for 1990; Soviet Union figure is for period prior to the countrys breakup: Germany 
figure is for period before unification. 
figureer Food and Agriculture Organization of the United Nations 
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differences in the process result in the production of 
several hundred varieties of cheese. 

Processing the milk. Cheese manufacturers inspect 
the milk and remove any solid substances by a process 
called clarification. The milk flows into a pasteurizer that 
kills harmful bacteria. Pumps force the pasteurized milk 
into metal tanks or vats that hold from 3,600 to 15,900 
kilograms. About 4,700 kilograms of milk are used to 
make 450 kilograms of Cheddar cheese. 

Separating the curd. After the milk has been proc- 
essed, it is treated to form a soft, custardlike substance 
called curd. The curd contains a liquid called whey, 
which must be expelled before cheese can be made. 
Cheese manufacturers form the curd by first heating the 
milk to 30° to 36° C. Then they add a liquid called a 
starter culture to the milk. This liquid contains bacteria 
that form acids and turn milk sour. Vegetable dye may 
also be added to give the cheese a certain colour. At the 
start of the souring process, mechanical paddles stir the 
starter culture and dye evenly through the milk. 

After 15 to 90 minutes, workers add an enzyme that 
causes the milk to thicken. Cheese manufacturers have 
long used rennet, a substance from the lining of the 
stomachs of calves, But a shortage of such rennet has 
caused them to use other enzymes, including pepsin 
from the stomachs of pigs and rennets produced by 
moulds. Also, genetically engineered bacteria are ex- 
pected to become a major source of rennet (see Ge- 
netic engineering). The paddles blend the enzymes into 
the milk, which is then left undisturbed for about 30 
minutes so curd will form. 

Special knives cut the curd into thousands of small 
cubes, and the whey oozes from them. The paddles stir 
the curd and whey, and the temperature in the vat is 
raised to between 39° and 54° C. The motion and heat 
force more whey from the curd. The whey is then 
drained or the curd is lifted from the vat. 

Treating the curd. In making most cheeses, the curd 
is left undisturbed after the whey is drained off. The par- 
ticles stick together and form a solid mass. The curd is 
then broken up into small pieces for pressing. To make 
cottage cheese, workers rinse the curd with water and 
mix it with cream and salt. 

The curd for Cheddar goes through a special step 
after being formed into a solid mass. Workers cut the 
curd into large slabs, stack them in the vat, and turn 
them every 10 minutes. This process, called cheddaring, 
may also be done mechanically in large towers, rotating 
cylinders, or steel boxes. The slabs of curd pass through 
a mill, which chops them into small pieces. 

The curd for most cheeses is packed into metal 
hoops or moulds for pressing. The containers are put 
into presses that keep the cheese under great pressure 
for a few hours to a few days. During pressing, more 
whey drains and the curd is shaped into blocks or 
wheels. Most cheeses are salted after pressing. But 
Cheddar and some other cheeses are salted before 
pressing. 

After pressing, workers remove the cheese from the 
hoops or moulds. A crust called a rind begins to form 
on the cheese as it dries. To prevent a rind from forming 
most cheeses are sealed in plastic wrap immediately 
after they are removed from the metal hoops. Most 
cheeses today are rindless. 


Ripening, also called aging or curing, helps give 
cheese its flavour and texture. Cheese is aged in storage 
rooms or warehouses that have a controlled tempera- 
ture and humidity. Brick cheese and others need two 
months to age. Parmesan requires about a year. The 
longer the curing time, the sharper the cheese’s flavour, 
Researchers today seek ways to shorten the ripening 
time, thus reducing the cost of producing cheese. 

Packaging. After being aged, cheese is packaged in 
a wide variety of shapes and sizes. Some cheeses are 
sliced at the factory and sealed in foil or plastic. Others 
are sold whole—in large blocks, wedges, balls called 
rounds, or short cylinders called wheels. 


Processed cheese 


Much of the cheese produced in industrialized coun- 
tries is made into processed cheese, a blend of natural 
cheeses. Processed cheese keeps better than natural 
cheeses, and melts more evenly when used in cooking. 
Some processed cheese is made from two or more 
kinds of cheese. Other processed cheese is a mixture of 
batches of the same kind of cheese that differ in taste 
and texture. The cheeses are ground up and then 
blended with the aid of heat and chemicals called emul- 
sifiers, Processed cheese made from only one variety of 
cheese is named after that cheese. For example, pro- 
cessed Swiss cheese is made only from Swiss. 

Processed cheese foods and processed cheese 
spreads are made like processed cheese. But cream, 
milk, or whey are added to make them more moist. 
Fruit, meat, spices, or vegetables may be added for extra 
flavour. Cold-pack cheese is a blend of natural cheeses. 
Its manufacturing process involves no heat. Much cold- 
pack cheese includes meat or wine as flavouring. 


History 


The first cheese was probably made more than 4,000 
years ago by nomadic tribes in Asia. Through the years, 
knowledge of cheese making spread to Europe. 

In 1917, J. L Kraft, an American businessman, patented 
a method for making processed cheese. His company 
also developed a method for wrapping individual slices 
of cheese mechanically. 

During the 1970s, scientists developed methods of 
removing proteins and /actose (milk sugar) from whey: 
Manufacturers add these nutritious substances from 
whey to baby food, bread, ice cream, and other foods. 

Also during the 1970's, European cheese manufactur- 
ers began to use a process called u/trafiltration for mak- 
ing soft cheeses. In this process, the milk is strained 
through such a fine filter that only water, lactose, an 
salts are lost. The remaining liquid contains most of the 
proteins normally drained off with the whey. By cone 
trating the milk mixture so highly, ultrafiltration makes I 
possible to produce more cheese in a vat. 

See also Casein; Netherlands (picture: The famous 
Alkmaar cheese market). 

Cheetah is a large cat chiefly found on the grassy F 
plains of Africa. It is the fastest animal for running sho 
distances. Cheetahs can run at a top speed of about 
kilometres per hour. But they can maintain this spee 
for only a few hundred metres. 

The cheetah has a slender body and extremely long 
legs. An adult stands about 1 metre high, and weighs 


The cheetah hunts by prowling quietly through grass until it 
nears its prey. Then it swiftly rushes to the kill. It can run as fast 
as 110 kilometres per hour over short distances. 


slightly more than 45 kilograms. Its head and body is 
about 1 metre long, and its tail measures about 0.5 
metre. The cheetah has a brownish-yellow coat with 
black spots, except for the throat and underparts, which 
are white. Unlike other cats, it cannot completely 
sheathe (retract) its claws. 

Most adult cheetahs live alone. Observations of wild 
cheetahs indicate that adults may claim a territory as 
their own and keep other cheetahs out. Male and female 
cheetahs meet only briefly to mate. After a pregnancy 
period of about 3 months, the female gives birth to two 
to four cubs, More than half of all cheetah cubs are 
killed by hyenas, leopards, and lions. Those that survive 
remain with their mother for about 15 months. During 
this time, they learn to hunt. 

Cheetahs usually hunt by day. They prefer small prey, 
particularly young antelope. The cheetah uses its great 
speed to run down its prey after stalking close to it. 
Cheetahs may have their dead prey taken from them by 
hyenas, leopards, and lions. 

_ Cheetahs once inhabited grassy plains throughout Af- 
rica and across the Middle East into central Asia and 
India. Since the early 1900s, their numbers have de- 
clined rapidly. This decline has occurred chiefly be- 
cause cheetahs have been hunted for their pelts and be- 
cause plains lands have been changed into farming and 
manufacturing areas. Today, substantial numbers of 
i remain only in the plains of central and eastern 

rica. 

i Scientific classification. The cheetah belongs to the cat 
amily, Felidae. It is Acinonyx jubatus. 

Cheever, John (1912-1982), was an American short- 
story writer and novelist. Cheever's typical characters 
are the descendants of genteel old American families, 
or the inhabitants of comfortable, upper middle-class 
suburbia. He wrote about these people in a style that is 
both lyrical and lightly ironic. In his fiction, Cheever bal- 
anced the claims of individual freedom and desire 
against society's values of emotional restraint and good 
manners. He often created characters who attempt to 
disrupt their seemingly tranquil lives to pursue some 
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kind of personal satisfaction. Their attempts usually end 
partly in defeat and partly in success. 

In his related novels The Wapshot Chronicle (1957) 
and The Wapshot Scandal (1964), Cheever wrote about 
the modern-day descendants of an old New England 
seafaring family. The novels reveal how the family’s tra- 
dition of strong individualism and eccentricity conflicts 
with the restrictions of an increasingly impersonal 
American society. Two later novels explore darker 
themes. Bullet Park (1969) tells a story of drug addiction 
and insanity in a typical suburban setting. Falconer (1977) 
is a story about a college professor who kills his 
brother, is imprisoned, and escapes. 

Cheever won the 1979 Pulitzer Prize for fiction for The 
Stories of John Cheever (1978). The book is a collection 
of six previously published volumes of his stories. Chee- 
ver was born in Quincy, Massachusetts, U.S.A. 
Chekhov, Anton (1860-1904), was a Russian play- 
wright and short-story writer. Chekhov's works show the 
stagnant, helpless quality of Russian society, especially 
the middle classes, at the end of the 1800s. Most of his 
characters are decent, sensitive people. They dream of 
improving their lives, but most of them fail, victims of 
their own sense of helplessness and uselessness. Schol- 
ars believe Chekhov was probably criticizing the back- 
wardness he saw in social and political life in Russia + 
under the czars. But Chekhov never directly stated this 
attitude. 

Perhaps Chekhov's most famous works are four plays 
he wrote late in his life— The Sea Gull (1896), Uncle 
Vanya (1899), The Three Sisters (1901), and The Cherry 
Orchard (1904). These plays have been called gloomy 
and pessimistic. But they actually blend poetic atmos- 
phere with sympathetic treatment of characters who are 
trapped in unfulfilling lives and cannot help themselves. 

Anton Pavlovich Chekhov was born in Taganrog, in 
southern Russia. In 1879, Chekhov moved to Moscow, 
where he studied medicine. During this time, Chekhov 
wrote short, humorous stories and sketches for popular 
newspapers and for comic sheets to help support his 
needy family. Chekhov graduated from medical school 
and became a doctor. However, he practised medicine 
only occasionally, devoting himself instead to a writing 
career. In 1890, Chekhov visited Sakhalin Island in the 
Pacific Ocean to study the Russian state prisons there. 
His book Sakhalin Island (1893-1894) describes the terri- 
ble conditions under which the convicts lived. In 1901, 
Chekhov married Olga Knipper, an actress who played 
leading roles in several of his plays that were staged by 
the famous Moscow Art Theatre. 

See also Short story. i 
Chelation therapy is medical treatment that involves 
the use of drugs to remove metal ions from the body. 
These drugs chelate (bind strongly) with the metal ions 
to form soluble substances that are removed in the 
urine. The best-known use of chelation therapy is in the 
treatment of arteriosclerosis (hardening of the arteries). 
However, this use of chelation therapy is highly contro- 
versial. Chelation therapy has proved effective in treat- 
ing several relatively rare conditions, including poison- 
ing by such metals as mercury and lead. 

Supporters of chelation therapy as treatment for arte- 
riosclerosis maintain that the therapy removes calcium 
from plaques (fatty deposits) that build up inside arter- 
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ies, and thus destroys the plaques. Therapy at chelation 
clinics typically involves 2- to 4-hour sessions. As many 
as 30 separate sessions may be recommended. 

A large majority of doctors believe that there is no 
scientific basis for the use of chelation therapy in treat- 
ing arteriosclerosis or any other health problem for 
which it has not been proved effective and discourage 
its use. If plaques should come loose from the blood 
vessels, they may lodge in a small artery of the brain and 
block blood flow, causing a stroke. The U.S. Food and 
Drug Administration has publicly stated that chelation 
therapy in the treatment of arteriosclerosis is ineffective 
and possibly life-threatening. 

Chelmsford (pop. 150,000) is an English local govern- 
ment district in central Essex, centred on the market 
town of Chelmsford. The district is mainly agricultural in 
character and has many attractive residential villages. 
The town of Chelmsford lies on the River Chelmer. It is 
an important centre for engineering and electronics in- 
dustries. Chelmsford became important because it lies 
on the old Roman road from London to the east coast. 

See also Essex. 

Chelsea. See Kensington and Chelsea. 

Chelsea Pensioners are retired and, in many cases, 
disabled British soldiers who are cared for in Chelsea 
Royal Hospital in London. The hospital cares for more 
than 450 men. The pensioners’ everyday uniform is a 
blue coat and a soft, blue shako (cap) bearing the initials 
RH. (Royal Hospital). Full dress includes a scarlet coat 
and a cocked hat. 

Cheltenham (pop. 85,900) is an English local govern- 
ment district and residential town in Gloucestershire. It 
stands in the valley of the River Chelt at the foot of the 
Cotswold Hills. The town has many fine Regency build- 
ings. Annual festivals of music and literature attract 
many visitors to Cheltenham. The town has an extensive 
engineering industry. Its products, many of which are 
exported, include aircraft parts, steam traps, and preci- 
sion valves. The town’s healing mineral springs, which 
were discovered in 1716, enabled it to develop as a 
health resort and cultural centre. 


Chemical is any of the many substances that make up 
the world’s materials. Many chemicals are naturally oc- 
curring substances called e/ements. They include hydro- 
gen, nitrogen, and sulphur. Various elements can be 
combined to make a large number of chemicals. Ammo- 
nia and sulphuric acid are examples of such artificially 
produced chemicals. See also Chemistry; Element, 
Chemical. 

Chemical-biological-radiological warfare 
(CBR) is war waged with chemicals, biological agents, 
or radioactive materials. Development of CBR weapons, 
and defences against these weapons, are usually consid- 
ered together in military training and strategy. These 
weapons can be designed to kill large numbers of peo- 
ple, temporarily disable them, or destroy their food sup- 
plies. The weapons are usually effective without destroy- 
ing property. 

Chemical agents affect the nervous system, breath- 
ing centres, skin, eyes, nose, or throat. They include 
gases, liquids, sprays, and powders. They can be 
sprayed from aeroplanes, dropped as bombs, fired by 
artillery in explosive shells, or dispersed by exploding 
land mines. 

Some chemical agents, called nerve agents or poison 
gas, can cause death. They may be colourless, odour- 
less, and tasteless, They can cause death rapidly if the 
victim inhales them or if they are splashed on bare skin. 
Chemical agents have not been widely used in warfare 
since World War | ended in 1918. Other chemical agents 
are not fatal, but they make their victims unable to fight 
Blister agents cause huge blisters on the skin. A blister 
agent called mustard gas caused many casualties on 
both sides during World War I. Other chemical agents 
can cause temporary blindness or mental confusion. 

Gas masks, other protective coverings for the body, 
and injections of antidotes are used as defences against 
chemical agents. See Gas mask. 

Chemical agents also have nonmilitary uses. Riot con- 
trol agents, including fear gas, may be used to control 
rioting crowds. These agents affect the eyes, nose, and 
throat. They cause blinding tears and often violent 


Cheltenham, England, is â, 
spaciously laid-out town, witi 
many buildings of the Re- 
gency period. The town has 
many fine, mature trees an 
an elegant shopping centre. 


coughing. But the effects of the gas disappear within a 
few minutes after the victim reaches fresh air. Other 
chemicals are used to kill harmful insects. 

Biological warfare is the military use of harmful mi- 
croorganisms, or the toxins (poisons) they produce, as 
weapons against people, animals, or crops. It is some- 
times called germ warfare. A small number of these mi- 
croorganisms could kill millions of people if effectively 
distributed. Biological agents could also be used to 
make enemy soldiers too sick to fight, or to ruin an 
enemy's food supply. A biological agent that seriously 
damaged the enemy country's crops might be a decisive 
factor in a war. 

Biological weapons have not played a part in modern 

` warfare. But military strategists must assume that the 
enemy possesses such weapons. Thus, much research is 
devoted to defences against biological weapons. 

In 1969, U.S. President Richard M. Nixon stated that 
the United States would not conduct biological warfare 
against another nation even if that nation used such war- 
fare against the United States. Nixon ordered U.S. stocks 
of biological weapons to be destroyed. An international 
treaty banning biological weapons went into effect in 
1975, It bars the production, possession, and use of such 
weapons. The treaty was ratified by the Soviet Union, 
the United States, and more than 40 other nations. 

Radiological agents give off invisible radiation that 
can damage a person's internal organs and even cause 
death. Radiation from nuclear fa//out could be a major 
factor in any war involving nuclear weapons. Radiologi- 
cal warfare is dangerous for all sides in a war. A nuclear 
weapon used against an enemy would create fallout that 
might be carried by winds back to the country or troops 
that used the weapon. Radioactivity might also make an 
area temporarily unfit for human life. 

As in biological warfare, much research is devoted to 
defences against radiological agents. These defences in- 
clude shelters that can protect an individual against ra- 
dioactivity. Drugs that can act as antidotes once radioac- 
tive agents are in the body are also under study. 

History. Radiological warfare is a recent develop- 
ment in war. Such warfare became possible with the de- 
velopment of atomic weapons during the 1940's. But 
chemical and biological warfare have long histories. The 
Spartans used pitch and sulphur in a form of chemical 
warfare during the Peloponnesian War in the 400s B.C. 
During ancient and medieval times, soldiers sometimes 
threw bodies of plague victims over the walls of be- 
sieged cities, or into water wells. During the French and 
Indian wars in North America (1689-1763), blankets used 
by smallpox victims were given to American Indians in 
the hope they would carry the disease. 

Germany introduced the use of gas in war during 
World War I. In April 1915, the Germans used gas 
against Allied forces at Ypres, Belgium. Before the end 
of the war, gases of many types were used by all armies. 
Gas warfare proved so destructive that most nations 
have agreed to avoid its use during wars. 

Chemical bond. See Chemistry (Fundamental ideas 
of chemistry); Mineral (Chemical bonds; with diagram). 
Chemical change. See Chemistry. 
Chemical compound. See Chemi 
ideas of chemistry). 

Chemical element. See Element, Chemical. 
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Chemical engineering. See Engineering (The 
branches of engineering). 

Chemical equation. See Chemical reaction; Chem- 
istry (Fundamental ideas of chemistry). 

Chemical equilibrium. See Equilibrium, Chemical. 
Chemical evolution. See Life (Modern theories), 
Chemical industry is made up of the many indus- 
tries that use chemistry in the manufacture of a wide va- 
riety of products. These products include fuels that 
power cars and other vehicles, drugs that doctors use to 
treat diseases, and paints that brighten our homes. Plas- 
tics, detergents, synthetic fibres, and synthetic rubber 
are some other important products of the chemical in- 
dustry. 

For more information, see the World Book articles on 
such specific products as Drug; Fibre; Petrochemicals; 
Plastics; and Synthetics. See also Chemistry (History); 
Chemurgy; Hazardous wastes. 

Chemical mace. See Mace. 

Chemical reaction is a process in which one sub- 
stance is chemically converted to another. All chemical 
reactions involve the formation or destruction of bonds 
between atoms. Chemical reactions include the rusting 
of iron and the digestion of food. Most chemical reac- 
tions give off heat. For example, chemical reactions that 
occur in digestion give off heat that keeps our bodies 
warm and functioning. 

The speed of a reaction, called reaction rate, depends 
not only on the temperature and pressure, but also on 
the nature and concentrations of the reacting com- 
pounds. Rust is an example of a slow reaction, while an 
explosion is a reaction with an extremely high reaction 
rate. 

Chemists use chemical equations to express what oc- 
curs in chemical reactions. Chemical equations consist 
of chemical formulas and symbols that show the sub- 
stances involved in chemical changes. For example, the 
equation for the rusting of iron is as follows: 


4Fels) + 30,(g) + 2Fe,0,(s) 


This equation shows that four atoms of solid iron (Fels}) 
react with three molecules of oxygen gas (Olg) to form 
two units of solid rust (Fe,O,{s)). Experiments that have 
been done on this reaction demonstrate that iron and 
oxygen always react in these proportions. Rust is the 
product, or result, of the reaction. Iron and oxygen are 
the reactants—that is, the substances that undergo 
chemical change. 

In a chemical reaction, the total number and kind of 
atoms do not change, even though one substance disap- 

ears while another is formed. In the rust example given 
above, the reactants contain a total of 10 atoms, includ- 
ing the six atoms that make up the three molecules of 
oxygen gas. The product also contains 10 atoms. How- 
ever, the products of a chemical reaction and their for- 
mulas are different from the reactants. 

Chemical reactions differ from physical changes and 
nuclear reactions. Ina physical change, such as the melt- 
ing of ice, the substance undergoing change (ice) has 
the same formula as the resulting substance (water). In a 
nuclear reaction, an atom becomes another kind of. 
atom as a result of changes in its nucleus. 

Chemical warfare. See Chemical-biological-radio- 


logical warfare. 
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Monitoring a fermentation process 


Measuring molecular weights with a mass spectrometer 


Research in chemistry attempts to answer questions about the nature of substances, Some 
chemists, for example, try to understand the chemical changes that substances go through. Others 
use models or advanced instruments to explore the structure and composition of substances. 


Chemistry 


Chemistry is the scientific study of substances. Chem- 
ists investigate the properties (characteristics) of the 
substances that make up the universe. They study how 
those substances behave under different conditions, 
They attempt to explain the behaviour of a substance in 
terms of the substance’s structure and composition. 
Chemists also seek to understand chemical changes. 
Chemical changes involve alterations in a substance's 
chemical makeup. The combination of iron with oxygen 
from the air to form rust is a chemical change. Sub- 
stances may also go through physical change without al- 
tering their chemical makeup. Water changes physically 
but not chemically when it freezes, 

Chemical changes occur constantly in nature and 
make life on the earth possible. During a thunderstorm, 
for instance, lightning causes a chemical change in the 
air. The electrical energy and heat of a lightning bolt 
cause some of the nitrogen and oxygen in the atmos- 
phere to combine and form gases called nitrogen ox- 
ides. The nitrogen oxides dissolve in raindrops that fall 
to the ground. In the soil, they are chemically changed 
into nitrates, substances that serve as fertilizer. 


Chemical changes also occur as wood burns and pe 
comes ashes and gases. The food we eat goes throug 
many chemical changes in our bodies. k b- 

Chemists have learned much about the chemical sul 
stances and processes that occur in nature. In addition, 
chemical researchers have created many useful sub- 
stances that do not occur naturally. Products resulting 
from chemical research include many artificial fibres, 
drugs, dyes, fertilizers, and plastics. The knowledge 
gained by chemists and the materials they have pro 
duced have greatly improved people's lives. 


The work of chemists 


Chemistry involves the study of many substances) 
Substances differ greatly in properties, structure, a! es- 
composition. The methods chemists use and the p 
tions they attempt to answer also differ greatly. Ha! 
ever, all chemists share certain fundamental ideas. ic 

Fundamental ideas of chemistry. The most ie 
chemical substances are the chemical elements. They 
are the building blocks of all other substances. eat 
chemical element is made up of only one kind 0 afer 
The atoms of one element differ from those of all nie 
elements. Chemists use letters of the alphabet as m car- 
bols for the elements. The symbols for the elemen! 


Perfecting a formula for a new perfume 


The practical applications of chemistry range fr 
posing of hazardous wastes to the discovery of new 
lyes, and synthetic fibres are only a few of the pros 


ma hydrogen, oxygen, and iron, for example, are C, H, 
, and Fe, There are 92 elements known to exist in na- 


ture. About 15 more have been produced artificially. See 


Element, Chemical. 
k Electrical forces at the atomic level create chemical 
aonde that join two or more atoms together, forming 
ia Some molecules consist of atoms of a single 
wi aent Oxygen molecules, for example, are made up 
'o oxygen atoms. Chemists represent the oxygen 
pelecuig by the chemical formula O,. The 2 indicates 
e number of atoms in the molecule. See Molecule. 
i aen atoms of two or more different elements bond 
B gether, they form a chemical compound. Water is a 
ompound made up of two hydrogen atoms and one 0x- 
ygen atom. The chemical formula for a water molecule 
is H,O. See Compound. 
peer are formed or broken down by means of 
for mical reactions. All chemical reactions involve the 
eee destruction of chemical bonds. Chemists 
ical al emical equations to express what occurs in chem- 
fein Chemical equations consist of chemical 
ah ulas and symbols that show the substances In- 
ved in chemical changes. For example, the equation 
C + 0, > CO, 


e i 
xpresses the chemical change that occurs when one 
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Inspecting drug purification equipment 


om the development of new methods of dis- 
formulas for perfumes. Cosmetics, drugs, 
ducts resulting from chemical research. 


carbon atom reacts, or bonds, with an oxygen molecule. 
The reaction produces one molecule of carbon dioxide, 
which has the formula CO,. 

The broad range of study. Chemists study sub- 
stances according to questions they want to answer. 
Many chemists study special groups of substances, such 
as compounds containing carbon-to-carbon bonds. 
Some chemists specialize in techniques that enable 
them to analyse any substance and identify the elements 
and compounds it consists of. Other chemists study the 
forces involved in chemical changes. Much chemical re- 
search deals with the atomic and molecular structures 
of substances. Certain chemists try to predict chemical 
behaviour from theories about the forces at work within 
the atom. Chemists also work to create new substances 
and to make synthetic forms of rare but useful natural 
materials. Their field is called synthetic chemistry. A 
number of chemists apply their knowledge to finding 
ways of using substances and chemical processes in ag- 
riculture, industry, medicine, and other fields. 

In some cases, chemistry overlaps such sciences as 
biology, geology, mathematics, and physics to such an 
extent that interdisciplinary sciences have been estab- 
lished. Biochemistry, for example, combines biology 
and chemistry in studying the chemical processes of liv- 
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ing things, Geochemistry is the study of the chemical 
processes that take place on the earth and in the atmos- 
phere. Geochemists also study the composition and 
chemical structure of rocks and minerals. Astrochem- 
istry deals with the composition of matter in stars and in 
interstellar space. 

Tools and techniques. Chemists use a wide variety 
of tools and techniques. Specialized instruments and 
electronic computers help chemists make accurate 
measurements. A device called a mass spectrometer, for 
example, enables chemists to determine the mass and 
atomic composition of molecules. Mass is the total 
quantity of matter that anything contains. Chemists can 
identify how atoms are arranged in molecules by using 
instruments that measure the radiation absorbed and 
given off by the molecules. A technique called chroma- 
tography enables chemists to separate complicated mix- 
tures into their parts and to detect and measure low 
concentrations of substances, such as pollutants in air 
and water. 


History of chemistry 


Beginnings. In prehistoric times, people made many 
useful discoveries by observing the properties of natu- 
ral substances and the changes those substances go 
through. About 14 million years ago, people began to 
use fire. Fire was the first chemical reaction that human 
beings learned to produce and control. The use of fire 
enabled people to change the properties of substances. 
They used fire for cooking, hardening pottery, and 
smelting metal ores. Fire also enabled them to create 
new materials. In about 3500 B.C,, for example, people 
learned to make bronze by melting copper and tin to- 
gether. 

The people of many ancient cultures believed that 
gods or spirits caused natural events. In about 600 B.C, 
however, certain Greek philosophers began to regard 
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nature in a different way. They believed that nature 
worked according to laws that people could discover by 
observation and logic. 

Several ancient Greek philosophers developed theo- 
ries about the basic substances that make up the world, 
Empedocles, who lived during the 400s B.C., argued that 
there were four primary elements—air, earth, fire, and 
water—and that they combined in various proportions 
to form all other substances. 

In about 400 B.C, a Greek philosopher named De- 
mocritus taught that all matter was composed of a sin- 
gle material that existed in the form of tiny, indestructi- 
ble units called atoms. According to his theory, 
differences among substances were caused only by dif- 
ferences in the size, shape, and position of their atoms. 

The Greek philosopher Aristotle, who lived during 
the 300s B.C., claimed that each of the four primary ele- 
ments proposed by Empedocles could be changed into 
any of the other elements by adding or removing heat 
and moisture. He stated that such a change—called 
transmutation—occurred whenever a substance was in- 
volved in a chemical reaction or changed from one 
physical state—solid, liquid, or gas—to another. Aristotle 
believed that water, for example, changed to air when it 
was heated. 

Alchemy. During the first 300 years after the birth of 
Christ, scholars and craftworkers in Egypt developed a 
chemical practice that came to be called a/chemy. They 
based their work on Aristotle's theory of the transmuta- 
tion of elements and tried to change lead and other met 
als into gold. Alchemy began to spread to the Arabian 
Peninsula in the A.D. 600's and to much of western Eu- 
rope in the 1100s. Until the 1600's, alchemy was a major 
source of chemical knowledge. 

Despite centuries of experimentation, alchemists 
failed to produce gold from other materials. They did 
gain wide knowledge of chemical substances, however, 


Analytical chemistry determines the properties of chemical 
substances and the structure and composition of compounds 
and mixtures. 

Qualitative analysis identifies the types of elements and com- 
pounds that make up substances. 

Quantitative analysis measures the amounts of the different 
chemicals that make up substances. : 
Radiochemistry involves the identification and production of 
radioactive elements and their use in the study of chemical 
processes. 

Applied chemistry refers to the practical use of the knowledge 
of chemical substances and processes. 

Agricultural chemistry develops fertilizers and pesticides and 
studies the chemical processes that occur in the soil and that 
are involved in crop growth. 
Environmental chemistry studies, monitors, and controls 
chemical processes and other factors in the environment and 
their relationships to living things. 
Industrial chemistry involves the chemical production of raw 
materials and the development, study, and control of indus- 
trial chemical processes and products. 

Biochemistry deals with the chemical processes of living or- 
ganisms. 

Inorganic chemistry concerns chemical substances that do 
not contain carbon-to-carbon bonds. 

Organic chemistry is the study of chemical substances that 
contain carbon-to-carbon bonds. 


Physical chemistry interprets chemical processes in terms of 
physical properties of matter, such as mass, motion, heat, 
electricity, and radiation. P ical 
Chemical kinetics studies the sequence of steps in chemica 
reactions and the factors that affect the rates at which chemi 
cal reactions proceed. that 
Chemical thermodynamics deals with the energy changes 
occur during chemical reactions and how temperature an 
pressure differences affect reactions. i 
Nuclear chemistry is the use of chemical techniques in the 
study of nuclear reactions. in 
Quantum chemistry analyses the distribution of electronsi 
molecules and interprets the chemical behaviour of mole 
cules in terms of their electron structure. ‘gh: 
Radiation chemistry concerns the chemical effects of hig 
energy radiation on substances. E ids and 
Solid-state chemistry deals with the composition of soli 
the changes that occur within and between solids. _ ie 
Stereochemistry studies the arrangement of atoms in eae 
cules and the properties that follow from such arrangem 
Surface chemistry examines the surface characteristi 
chemical substances. inlike 

Polymer chemistry deals with plastics and other chainli 
molecules formed by linking many smaller molecules. m 

Synthetic chemistry involves combining chemical elen 
and compounds to duplicate naturally occurring subsi 
or to produce compounds that do not occur naturally. 
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and many of the tools and techniques they invented are 
still used by chemists. Alchemists used such laboratory 
equipment as funnels, strainers, balance scales for 
weighing chemicals, and crucibles (pots for melting 
metals). They also discovered new ways of producing 
chemical changes and learned to make and use various 
acids and alcohols. 

Alchemists also searched for a substance that could 
cure disease and lengthen life. During the 1500's, some 
alchemists and doctors began to apply their knowledge 
of chemistry to the treatment of disease. The medical 
chemistry of the 1500's and 1600's is called iatrochemis- 
try. The prefix comes from /atros, the Greek word for 
octor. latrochemists made the first studies of the chem- 
ical effects of medicines on the human body. 

Robert Boyle, an Irish scientist of the 1600's, was one 
of the first modern chemists. He taught that theories 
must be supported by careful experiments. Boyle con- 
ucted many experiments that showed that air, earth, 
fire, and water are not true elements. He believed that 
the best explanation of the properties of matter was pro- 
vided by an atomistic theory that described substances 
as composed of tiny particles in motion. 

The phlogiston theory was a very successful chemi- 
cal theory, though it was eventually replaced by a better 
one. The theory was developed in the early 1700's by a 
German chemist and doctor named Georg Ernst Stahl. 
Stahl wrote that all flammable materials contained a sub- 
stance called phlogiston. According to his theory, mate- 
rials gave off phlogiston as they burned. Air was neces- 
sary for combustion because it absorbed the phlogiston 
that was released. Plants, in turn, removed phlogiston 
from the air. They therefore became rich in the sub- 
stance and burned when dry. Like all other good chemi- 
cal theories, the phlogiston theory provided an explana- 
tion for the results of a variety of experiments and 
offered clues to areas of study in which new discoveries 
could be made. For that reason, the theory was widely 
accepted in the 1700's and led to many findings in chem- 
istry, 
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Chemists of the middle and late 1700's developed 
techniques for isolating and studying gases. They based 
their work on the phlogiston theory and made numer- 
ous discoveries. In the 1750's, a Scottish chemist and 
doctor named Joseph Black identified carbon dioxide. It 
was the first gas recognized to have properties different 
from those of air. In 1766, Henry Cavendish, an English 
chemist and physicist, discovered hydrogen. Because 
hydrogen is very flammable, Cavendish believed it was 
pure phlogiston. Oxygen was discovered independently 
by a Swedish chemist named Carl Scheele in the early 
1770s and an English chemist named Joseph Priestley in 
1774. Wood burns more vigorously in oxygen than in air. 
Priestley therefore believed that oxygen could absorb 
great quantities of phlogiston. He called oxygen de- 
phlogisticated air (air without phlogiston), 

Lavoisier’s contributions. Antoine Lavoisier, a 
French chemist, revolutionized chemistry in the late 
1700s. He repeated many of the experiments of earlier 
chemists but interpreted the results far differently. Un- 
like earlier chemists, Lavoisier paid particular attention 
to the weight of the ingredients involved in chemical re- 
actions and of the products that resulted, He found that 
the weight of the products of combustion equals that of 
the original ingredients. His discovery became known as 
the /aw of the conservation of mass (or matter). 

Lavoisier noted that the weight of the air in which 
combustion occurred decreases. He found that the 
weight loss results from the burning material combining 
with and removing a substance in the air. That sub- 
stance, which was the same as dephlogisticated air, La- 
voisier called oxygen. Lavoisier’s oxygen theory of com- 
bustion came to replace the phlogiston theory. 

Lavoisier and the Marquis de Laplace, a French as- 
tronomer and mathematician, also carried out experi- 
ments demonstrating that respiration in animals is 
chemically similar to combustion. Their studies of the 
chemical processes of living organisms were among the 
first experiments in biochemistry. Lavoisier also helped 
work out the present-day system of chemical names. He 


From Boyle's New Experiments, 1660 
An air pump built by Robert 
Boyle and Robert Hooke in 
the mid-1600's was used to in- 
vestigate vacuums. 


and balance scales. 
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Important dates in chemistry 


c. 3500 B.C. People learned to make bronze. 

c. 400 B.C. Democritus proposed an atomic theory. 

A.D. 600's Alchemy began to spread from Egypt to the Arabian 
Peninsula and reached western Europe in the 1100s. 

1600's Robert Boyle taught that theories must be supported by 
careful experiments. 

Early 1700's Georg Ernst Stahl developed the phlogiston the- 
ory. 

1750's Joseph Black identified carbon dioxide. 

1766 Henry Cavendish discovered hydrogen. 

1770's Carl Scheele and Joseph Priestley discovered oxygen. 

Late 1700's Antoine Lavoisier stated the law of the conserva- 
tion of mass and proposed the oxygen theory of com- 
bustion. 

1803 John Dalton proposed his atomic theory. 


1811 Amedeo Avogadro suggested that equal volumes of all 
gases at the same temperature and pressure contain 
equal numbers of particles. 


Early 1800's Jöns J. Berzelius calculated accurate atomic 
weights for a number of elements. 

1828 Friedrich Wöhler made the first synthetic organic sub- 

stance from inorganic compounds. 

856 Sir William H. Perkin made the first synthetic dye. 

869 Dmitri Mendeleev and Julius Lothar Meyer discovered 

the periodic law. 

1910 Fritz Haber patented a process to produce synthetic am- 
monia. 

1913 Niels Bohr proposed his model of the atom. 

1916 Gilbert N. Lewis described electron bonding between 
atoms. 

1950's Biochemists began to discover how such chemicals as 
deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) 
affect heredity. 

Early 1980's Chemists began working to develop a solar- 
powered device that produces hydrogen fuel by means 
of the chemical breakdown of water. 


1 
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published his ideas on combustion, respiration, and the 
naming of compounds in Elementary Treatise on Chem- 
istry (1789), the first modern textbook of chemistry. 

Dalton‘s atomic theory. In 1803, an English chemist 
named John Dalton developed an atomic theory based 
on the idea that each chemical element has its own kind 
of atoms. He believed that all the atoms of a particular 
element had the same mass and chemical properties. 
The theory could explain and predict the results of vari- 
ous experiments and was gradually accepted. 

According to Dalton’s theory, a fixed number of atoms 
of one substance always combined with a fixed number 
of atoms of another substance in forming a compound. 
Dalton realized that substances must combine in the 
same proportions by weight as the weight proportions 
of their atoms. Chemists had already observed that pure 
substances do combine in fixed proportions. They called 
that finding the /aw of definite (or constant) proportions. 
Dalton’s theory explained the law. 

Dalton was the first to calculate the weights of the 


atoms of several elements. By 1814, Jöns J. Berzelius, a 
Swedish chemist, had obtained accurate atomic weights 
for a number of elements. He also began the system of 
using letters of the alphabet as symbols for elements. 
Formation of the periodic table. In 1869, a Russian 
chemist named Dmitri Mendeleev and a German chem- 
ist named Julius Lothar Meyer independently an- 
nounced their discovery of the periodic law. The law is 
based on their observation that when elements are ar- 
ranged in a table according to their atomic weights, ele- 
ments with similar properties appear at regular inter- 
vals, or periods, in the table. The two chemists 
rearranged the table in columns so that elements with 
similar properties were grouped together. Such an ar- 
rangement became known as the periodic table. Both 
men left gaps in the table, and Mendeleev correctly pre- 
dicted that elements with certain properties would be 
discovered to fill the gaps. The modern periodic table 
summarizes the chemistry of all the known elements. 
See Element, Chemical (Periodic table of the elements). 


Antoine Lavoisier studied chemical 
Processes in the 1700's. This engraving 
shows his experiment proving that water 
Consists of hydrogen and oxygen. 


John Dalton developed an atomic theory 
in 1803. His theory, based on the idea that 
each chemical element has its own kind 
of atoms, gradually won acceptance. 
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Development of organic chemistry. From the time 
of the alchemists, researchers had investigated various 
substances found in plants and animals. Such organic 
substances, however, proved especially difficult to ana- 
lyse. As a result, nearly all early chemical knowledge 
was obtained by studying simpler inorganic substances. 

Most chemists of the early 1800's believed that or- 
ganic compounds could be produced only with the aid 
ofa vital force, a life force present in plants and animals. 
That belief is called vitalism. In 1828, a German chemist 
named Friedrich Wöhler mixed two inorganic sub- 
stances, heated them, and obtained urea—an organic 
compound found in urine. Wöhler thus made the first 
synthetic organic substance from inorganic materials 
and proved that a vital force is not necessary for the pro- 
duction of an organic compound. 

During the 1800's, chemists isolated many organic 
substances. They discovered that most organic com- 
pounds consist mainly of carbon combined with hydro- 
gen, nitrogen, and oxygen in various proportions. 
Chemists found that, in certain cases, two separate or- 
ganic compounds with different properties are com- 
posed of the same elements in the same proportions. 
Berzelius called such compounds isomers. Isomers have 
the same kinds and numbers of atoms but differ in the 
ways the atoms are joined together. 

In the mid-1800s, chemists began to include ideas 
about molecular structure in their theories. They devel- 
oped the valency theory to explain how atoms combine 
and form molecules. Valency refers to the normal num- 
ber of bonds one atom can form with other atoms. In 
1858, a German chemist named Friedrich Kekulé von 
Stradonitz proposed that carbon atoms can bond to four 
other atoms and that carbon atoms can link together to 
form chains. As a result of his ideas, chemists quickly 
recognized organic compounds as molecules based on 
a framework of carbon-to-carbon bonds along with 
other bonds from carbon atoms to hydrogen, nitrogen, 
oxygen, and a few other atoms. 

By 1900, the study of organic substances had become 
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a major branch of chemistry, Chemists have since 
learned how to produce numerous complex organic 
molecules. In the mid-1900's, Melvin Calvin, an Ameri- 
can chemist, solved many long-standing mysteries of 
photosynthesis, the chemical process by which plants 
make food. Since the mid-1900s, biochemists have dis- 
covered how such organic substances as deoxyribonu- 
cleic acid (DNA) and ribonucleic acid (RNA) affect hered- 
ity (see Heredity; Nucleic acid). 

Development of physical chemistry. During the 
1800s, many chemists and physicists investigated the 
properties of substances and the energy changes that 
accompany chemical reactions. They based their work 
on ideas about the structure and behaviour of atoms 
and molecules. Such study is called physical chemistry. 

One of the first scientists to explore the area of physi- 
cal chemistry was Amedeo Avogadro, an Italian physi- 
cist. In 1811, Avogadro suggested that equal volumes of 
all gases at the same temperature and pressure contain 
equal numbers of particles. His idea, known as Avoga- 
dro’s law, enabled chemists to calculate relative atomic 
weights. Later in the 1800s, physical chemists developed 
the kinetic theory of gases. The theory describes gases 
as particles in random motion and explains how the 
high speed of these particles determines pressure, tem- 
perature, and other properties of gases. 

During the mid-1800s, physicists formulated the prin- 
ciples involved in the conversion of heat into mechani- 
cal energy and vice versa. They thereby laid the founda- 
tions for chemical thermodynamics, the study of the 
changes in heat that accompany many reactions. 

During the 1870's, an American scientist named Josiah 
Willard Gibbs developed the phase rule. The rule ex- 
plains the physical relationships among the solid, liquid, 
and gaseous phases (states) of matter. Jacobus van't Hoff, 
a Dutch chemist, relied on the phase rule in his studies 
of how crystals form in various solutions. Van't Hoffs 
work led to the development of stereochemistry, the 
study of the arrangement of atoms in molecules. 

In the late 1800's, physical chemists Svante A. Arrhe- 
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Melvin Calvin, winner of the 1961 Nobel 
Prize in chemistry, used a radioactive 
tracer to map the chemical reactions that 
occur during photosynthesis. 


i b 
A periodic table grouping elements by 
RER weights was proposed by Dmitri 
Mendeleev in 1869. It appeared in the 
Journal of the Russian Chemical Society. 


Sir William H. Perkin discovered the 
first synthetic dye accidentally in 1856. He 
Produced mauve while trying to make 
quinine from a coal tar product. 
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nius of Sweden and Wilhelm Ostwald of Germany pro- 
posed that electricity is carried through solutions by 
charged atoms or molecules called ions. Ostwald wrote 
one of the first textbooks in electrochemistry, the study 
of chemical changes associated with electrical forces. 

Since the early 1900's, chemists and physicists have 
devoted much study to the structure of atoms and mole- 
cules. In 1913, a Danish physicist named Niels Bohr sug- 
gested a model of the atom in which electrons are ar- 
ranged in successively larger orbits around a small 
nucleus of protons and neutrons. He believed many 
properties of an element depend on the number of elec- 
trons in the outer orbit of the atoms of that element. 

Bohr's model of the atom also helped explain how 
atoms interact with light and other forms of radiation. 
Bohr assumed that the absorption and emission (giving 
off ) of light by an atom involve a change in the energy 
state of an electron and a resulting electron jump from 
one orbit to another. Chemists have gained much infor- 
mation about the structure of molecules by measuring 
their absorption and emission of radiation. 

In 1916, Gilbert N. Lewis, an American chemist, pro- 
posed that the bond between atoms in a molecule con- 
sists of a pair of electrons that both atoms share. His 
idea led to the e/ectron pair theory, which explains the 
bonding characteristics of elements in terms of the ar- 
rangement of their electrons. See Bond (chemical). 

Growth of industrial chemistry. The use of chemi- 
cal knowledge by manufacturers started with the origins 
of chemistry itself. During the 1700's, however, manufac- 
turers of such products as acids, alkalis, and soap began 
to use the knowledge of chemists on a broad scale to 
improve their products and production methods. Dur- 
ing the 1800's, factories turned out huge quantities of 
such chemicals as sulphuric acid, sodium carbonate, 
and bleaching powder. In 1856, the English chemist Sir 
William H. Perkin produced mauve, also called aniline 
purple—the first synthetic dye. Its popularity soon led to 
the synthesis of other dyes for the textile industry. 

By 1900, Germany had the most advanced chemical 


The scanning tunnelling microscope, above /eft, provides 
chemists with new insights into the surface properties of materi- 
als. Its image of the surface of silicon, above right, shows both 
the surface atoms and the bonds that hold them in place. 


industry in the world. In 1910, a German chemist named 
Fritz Haber patented a process to produce ammonia 
from hydrogen and nitrogen. His work led to the large- 
scale manufacture of chemical agricultural fertilizers, 
During World War | (1914-1918) and World War II (1939- 
1945), the chemical industry expanded greatly in several 
countries to meet the demand for such war materials as 
explosives, medications, and synthetic rubber. 

After World War II, the chemical industry continued 
to produce a great variety of goods for consumers. The 
development of new materials resulted in the wide- 
spread use of plastics and such synthetic fibres as nylon 
and polyesters. In addition, further discoveries led to 
the availability of many new drugs, food preservatives, 
fertilizers, and pesticides. 

Current research. Biochemistry is a particularly ac- 
tive area of scientific research today. New instruments 
have enabled biochemists to study the action of chemi- 
cals within an organism without harming the organism. 
Biochemists are studying substances suspected of caus- 
ing cancer or genetic damage in order to determine 
what molecular features are responsible for the harmful 
effects. Other chemists are investigating how chemical 
pollutants affect the environment and how they break 
down into other substances. 

Synthetic chemistry is another area of active research. 
Chemists synthesize many thousands of new com- 
pounds each year. They have discovered chemical 
agents that can be used in reactions to add special 
groups of atoms to specific parts of other molecules. Re- 
searchers design new molecules and use such agents in 
a series of reactions to build the new compounds. Their 
techniques have led to the creation of many drugs. 

The study of the surface properties of chemical 
compounds—called surface chemistry—is another 
promising field of present-day research. Chemists have 
learned that surface characteristics are responsible for 
the ability of certain substances—called catalysts—to 
speed up the rate of chemical reactions. Chemists today 
are also working to develop a chemical cell that would 
use the energy of sunlight to break up water molecules 
into oxygen and hydrogen. The hydrogen thus pro- 
duced could be used as fuel. Such cells may one day 
provide a valuable new source of energy. 


The chemical industry 


The chemical industry plays a vital role in the produc: 
tion of many manufactured goods. The industry pro- 
vides a tremendous variety of materials to other mant- 
facturers. It also produces many chemical products that 
benefit people directly. Major products of the industry 
include detergents, drugs, dyes, fertilizers, food preser- 
vatives and flavourings, glass, metal alloys, paper pro% 
ucts, plastics, and synthetic fibres. ` 

Most major chemical products are basic chemicals 
used in the manufacture of other products. Sulphuric 
acid is the chief basic chemical in many countries. Itis 
used to produce fertilizers and numerous other chemr 
cals. Other basic chemicals include chlorine, nitroget) 
and oxygen; such alkalis as lime and sodium hydroxide: 
and chemicals used in plastics. 

The production of chemicals has become increas- 
ingly concentrated in multinational companies, whic 
have plants and offices in a number of countries. To 


help keep costs low, the companies tend to locate their 
factories in countries where raw materials are readily 
available. Many basic chemicals are produced in devel- 
oping countries by factories of multinational firms. But 
chemicals requiring advanced production methods are 
made mainly in industrialized countries. 

Most chemical companies have research and devel- 
opment programmes. Chemists in those programmes 
work to develop new substances, new uses for known 
chemicals, and improvements in chemical production 
techniques. 

The success of the chemical industry has been ac- 
companied by environmental and safety problems. For 
example, the use of huge amounts of pesticides has re- 
sulted in soil and water pollution. In addition, the pro- 
duction of some chemicals results in harmful waste 
products that must be disposed of safely. Many chemi- 
cal dumps for the storage of such wastes have leaked, 
threatening the health of people in nearby areas. Since 
the mid-1970's, a number of accidents have occurred at 
chemical plants in several countries and have resulted 
in the release of harmful substances. 

Chemical companies have had to spend much money 
in efforts to solve environmental and safety problems. 
For example, they are working to develop insecticides 
that will quickly break down into harmless substances in 
the environment. They are also seeking safer methods of 
disposing of chemical wastes and of cleaning up chemi- 
cal dumps. In addition, they are increasing safety pre- 
cautions at chemical plants in order to guard against ac- 
cidents. 


Related articles in World Book. Each chemical element has 
a separate article. For a list, see Element, Chemical. See also the 
following articles: 


American chemists 


Seaborg, Glenn T. 
Silliman, Benjamin 


Baekeland, Leo H. 
Harkins, William D. 


Lewis, Gilbert N. Tatum, Edward L. 
Mulliken, Robert S. Urey, Harold C. 
Pauling, Linus C. 

British chemists 
Black, Joseph Hodgkin, Dorothy C. 


Bragg, Sir William H. 
Cavendish, Henry 
Crookes, Sir William 


Priestley, Joseph 
Ramsay, Sir William 
Robinson, Sir Robert 


Dalton, John Sanger, Frederick 
Davy, Sir Humphry Smithson, James 
Faraday, Michael Soddy, Frederick 


French chemists 
Joliot-Curie, Irène 
Lavoisier, Antoine L 
Pasteur, Louis 
Proust, Joseph L 


Berthelot, Marcelin 
Chardonnet, Hilaire 
Curie, Marie S. 

Curie, Pierre 
Gay-Lussac, Joseph L 


German chemists 
Liebig, Baron von 


Meyer, Julius L. 
Nernst, Walther H. 


Bosch, Carl 
Böttger, Johann F. 
Bunsen, Robert W. 


ischer, Emil Ostwald, Wilhelm 
Hahn, Otto Strassmann, Fritz 
Krebs, Sir Hans A. Wöhler, Friedrich 
Kuhn, Richard 
Other chemists 
Andrada e Silva, José B. de Boyle, Robert 


erzelius, Jöns J. Cannizzaro, Stanislao 


- Nobel, Alfred B. 


Chemistry 


Geber Scheele, Carl W. 
Hevesy, Georg von Semenov, Nikolai 
Mendeleev, Dmitri |. Svedberg, Theodor 


Müller, Paul L Weizmann, Chaim 
Welsbach, Baron von 


Oparin, Alexander I. 


Branches of chemistry 


Photochemistry 
Physical chemistry 
Radiochemistry 


Analytical chemistry 
Biochemistry 
Electrochemistry 


Groups of compounds 
Acid Ester 
Alcohol, Fluorocarbon 
Aldehyde Glycol 
Alkali Hydrate 
Alkaloid Hydrocarbon 
Amine Hydroxide 
Amino acid Nitrate 
Anhydride Nitrite 
Base Oxide 
Bromide Phosphate 
Carbide Saccharides 
Carbohydrate Salt, Chemical 
Carbonate Silicone 
Caustic Soda 
Chloride Steroid 
Cyanide Sulphate 
Electrolyte Sulphide 
Terms 
Allotropy Mole 
Alloy Molecule 
Bond (chemical) Monomer 
Colloid pH 
Compound paea change 
stal 'olymer 
Hers Pressure 
Electromotive series Radical 
Emulsion Saturation 
Halogen sein 
lon Solvent 
Isomers G a 
Isotope alency 
Melting point Viscosity 
Processes and tests 
bsorption and Flotation process 
N aasirpton Fluoridation 
Calcination Homogenization 
Catalysis Hydrogenation 
Chemical Hydros) 

. reaction itmus 
Chromatography Neutralization 
Combustion Sea 

i asteurization 
Dee anpaattion Phenolphthalein 
Diffusion polymerzation 
illati eductio! 
ia Spontaneous 
Equilibrium, combustion 

“Chemical Sublimation 
Evaporation Transmutation 
Fermentation of elements 
Flame test 

Other related articles 
Drug (How drugs are pro- 
pee duced and sold) 
ili int Electron 
Cente Energy 
` Chemical-biological- ug 
e od Freezing point 
Gas 
Coal tar 
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Geochemistry Petroleum 
Heat (Sources of heat) Radioactivity 
Liquid air Rare earth Ay 
Liquid crystal Soil (Chemical conditions) 
Mass Steam 
Matter Transuranium 
Metal element 
Neutron Vapour 
Nobel Prizes Water (The chemistry of 
Noble gas water) 
Nutrition 
Outline 


1. The work of chemists 
A. Fundamental ideas of chemistry 
B. The broad range of study 
C Tools and techniques 
Il. History of chemistry 
Ill. The chemical industry 


Questions 


What early chemical practice involved trying to turn lead and 
other metals into gold? 

Who proposed that the bond between atoms in a molecule con- 
sists of a pair of shared electrons? 

What did the phlogiston theory have in common with all other 
good chemical theories? 

Who began the system of using letters as symbols for chemical 
elements? 

What are some environmental and safety problems faced by the 
chemical industry? 

What was the first chemical reaction that human beings learned 
to produce and control? 

Whose combustion theory replaced the phlogiston theory? 

Why did the chemical industry in several countries expand 
greatly during World Wars | and II? 

Who was the first chemist to make an organic molecule from in- 
organic substances? 

How do physical changes and chemical changes differ? 


Chemnitz (pop. 316,361) is a manufacturing centre on 
the Chemnitz River in Germany. The city has great ma- 
chine works. Chemnitz lies in the German hill country, 
which has parks and old castles. The city was called Karl- 
Marx-Stadt from 1953 to 1990. 

Chemotherapy is the treatment of disease with drugs 
that have a toxic effect on the cause of the illness, Che- 
motherapy is used in both human and veterinary medi- 
cine. Some chemotherapeutic drugs produce toxic ef- 
fects on bacteria, viruses, or other organisms that cause 
infectious diseases. Other chemotherapeutic com- 
pounds attack cancer cells. 

Chemotherapeutic drugs produce their effects 
through an enormous variety of biochemical actions. 
These drugs show selective toxicity—that is, they are 
more toxic to infectious organisms or cancer cells than 
they are to healthy body tissues. However, many chemo- 
therapeutic agents do produce undesirable side effects 
and therefore are prescribed with great caution by doc- 
tors and veterinarians. It is also widely believed that bac- 
teria are able to develop resistance to drugs used over a 
long period of time. Originally, chemotheraputic drugs 
were used mostly against microbes. Now the drugs are 
used to treat cancer as well as mental illnesses. 

See also Antibiotic; Cancer (Drug therapy); Drug (The 
drug revolution); Ehrlich, Paul. 

Chemurgy is the use of farm and forest products as 
sources of raw materials for chemical manufacturing. 
The term was invented by William Jay Hale (1876-1955), 
the American organic chemist who is often called the fa- 


ther of chemurgy. Hale discovered many ways of mak- 
ing chemicals from farm products. 
Chemurgy includes three major fields of work: (1) 


. finding new uses for plants already under cultivation, (2) 


finding uses for waste products, and (3) developing new 
kinds of plants for industrial uses. 

The American scientist George Washington Carver 
won fame for his discovery of more than 300 uses for 
parts of the peanut plant, and for similar work with the 
sweet potato and pecan. Cellulose is also a farm product 
with many uses. Milk produces more than 23 million 
kilograms of by-products a year, besides its use as a 
food. Casein is the best-known milk by-product. 

Related articles in World Book include: 


Carver, George Casein Furfural 
Washington Cellulose Plastics 
Ch’en Jung. See Chen Rong. 


Chen Rong (mid-1200s) was one of the greatest paint- 
ers of Chinese dragons. His name is also spelled Chen 
Jung. He imagined the dragon as a personification of the 
power of running water and of a storm. He began his 
paintings in a fit of excitement, splattering ink and spit- 
ting out water, or smearing his inky cap over the paper. 
He later touched up his work, and the blotches became 
dramatic compositions of writhing dragons, half seen 
among clouds or rocks. i 
Cheney, Richard Bruce (1941-  ), was appointed 
United States secretary of defence by President George 
Bush in 1989. Bush nominated Cheney for the position 
after the Senate had rejected the nomination of John 
Tower, a former senator from Texas. Before this appoint- 
ment, Cheney had served since 1979 in the House of 
Representatives as a Republican from Wyoming. 

Cheney was born in Lincoln, Nebraska. He served as 
White House chief of staff under President Gerald R. 
Ford from 1975 to 1977. In 1988, he became the Republi- 
can whip (assistant leader) in the House of Representa- 
tives. Cheney also served on several House committees, 
including the Select Committee on Intelligence and à 
committee that investigated the sale of arms by the 
United States to Iran (see Reagan, Ronald Wilson. ri 
Chengdu (pop. 2,540,000), also spelled Chéng-tu an 
Changtu, is a major industrial centre in southern China. 
It serves as the capital of Sichuan Province. For location, 
see China (political map). 4 re 

An ancient city, Chengdu has been the political cent 
of Sichuan Province since about 300 B.C. It was an 0 3 
fashioned walled city before the Communists took a 
trol of China in 1949. The Communists modernized ti i 
city into an industrial centre and most of the city's wal 
and their towers were torn down. However, Chengdu 
still has an old section with narrow streets lined by tr@ 
ditional wooden houses and busy marketplaces an 
shops. ; 

Chengdu's industries include the production 
minium, electronic products, machinery, plastics, N 
textiles. The city has many educational institutions, !! 
cluding Sichuan University. k 1, of 
Chenille is a fuzzy yarn made of cotton, silk, w00 h 
rayon. The word chenille means caterpillar in Frenc i 
Chenille yarn is used to make rugs, fabrics, and Mee 
and tassels. Cotton bedspreads are often decoris f 
patterns of coloured chenille. In addition, some ba 
robes are made of chenille. 


n of alu- 


Chennault, Claire Lee 
(1890-1958), led the Flying 
Tigers, a small group of 
volunteer American avia- 
tors who supported China 
in its war against Japan be- 
fore the United States en- 
tered World War II in 1941. 
He took command of the 
U.S. Fourteenth Air Force 
in China in 1943. He retired 
in 1945 as a major general 
and became head of a Chi- 
nese airline. 

Chennault was born in 
Commerce, Texas, U.S.A., but he grew up in Louisiana. 
He was principal of a Texas high school until World War 
1(1914-1918), when he joined the U.S. Army Air Service. 
He became an expert in precision flying with an exhibi- 
tion team of air corps pilots. In 1937, he became air ad- 
viser to Chiang Kai-shek, the leader of China's Nationalist 
government. 

Cheops. See Khufu. 

Cheque is a written order directing a bank to pay 
money to a person or organization, or to the bearer. A 
cheque may be written by any person or organization 
with money in a cheque account. The bank transfers the 
amount specified on the cheque from the account to the 
payee, the designated person or organization. The word 
cheque is spelled check in the United States and some 
other countries. 

Cheques are widely used because they are safer and 
more convenient than cash. For example, a person who 
has a cheque account does not have to carry large sums 
of money, which could be lost or stolen. Cheques can 
be sent safely through the post because only the payees 
can legally cash them. Used cheques, called cancelled 
cheques, serve as convenient records of payment. 

How the cheque system works. When a person or 
Organization opens a cheque account, the account 
holder receives a chequebook containing blank 
cheques. The account holder issues a cheque by writing 
in the date, the name of the payee, and the amount of 
Money involved. The account holder also signs the 
cheque. At regular intervals the bank sends the account 
holder a statement. This document lists the deposits 
made into the account, and the amounts of the cheques 
written against it. The statement also shows the balance, 
the amount remaining in the account. The bank may en- 
Close the cancelled cheques for the period. 

The payee may cash the cheque—that is, exchange it 
for cash—or deposit it in a bank account or transfer it to 
another person or organization. To cash, deposit, or 
transfer a cheque, the payee endorses it by signing iton 
the back. The endorser becomes responsible for the 
Payment of the cheque if the issuer's account lacks 
enough money to cover it. 

After a cheque has been deposited in a bank, the 
ae collects its money by sending the cheque back to 

e bank of the cheque writer. The cheque writer's bank 
then charges the depositor’s account for the amount in- 
volved. Cheques may be cleared by the bank itself, by a 
Clearing house, or for large payments by a central bank, 
Such as the Bank of England. 


Claire Lee Chennault 
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i Numbers printed on cheques with magnetic ink iden- 
tify the bank and the owner of the cheque account. They 
enable cheques to be sorted electronically. 

Special cheque services. Some payments are re- 
quired to be made by certified cheque or by cashier's 
cheque. Such cheques are accepted almost as readily as 
cash because banks guarantee their payment. A certified 
cheque is an ordinary cheque made out by a person or 
organization and then stamped Certified by a bank. The 
bank sets aside sufficient funds from the depositors ac- 
count to pay for a cheque that it certifies, A cashier's 
cheque is the bank's own cheque. The bank charges the 
depositor’s account for the amount. Cashier's cheques 
may also be purchased with cash. 

Banks and travel agencies sell blank traveller's 
cheques in various denominations. The person who 
buys the cheques signs them immediately at the bank or 
agency. He or she signs them again to obtain cash or to 
make purchases. The second signature verifies the per- 
son's identity. Traveller's cheques can be used through- 
out the world because the issuing bank or company 
guarantees payment. The bank or travel agency replaces 
lost or stolen traveller's cheques. 

Cheques and the economy. Cheques serve as the 
chief method of payment in many parts of the world. 
Economists consider chequebook money (funds in 
cheque accounts) as part of a nation’s money supply. 

For many years, cheque accounts were offered only 
by commercial banks (banks that offer a full range of 
banking services). Since the 1970's, however, other insti- 
tutions, such as building societies, have provided ac- 
counts that compete with the cheque accounts of com- 
mercial banks. Banks and other financial institutions also 
offer special interest-bearing accounts from which with- 
drawals may be made by cheque. 

History. Cheques were first used in the 16005 in Eng- 
land and other European countries. People deposited 
the bulk of their money (in coins) with goldsmiths or 
scriveners (agents for moneylenders and borrowers) 
who became the earliest bankers. These bankers gradu- 
ally built up large deposits that they could lend to other 
people at a rate of interest. To pay money to someone 
else, a depositer wrote an order, known as a draft, to the 
banker, directing him to pay part of his deposit to the 
other person. This was the origin of the cheque. 

Later, depositers began to borrow by cheque, the 
loan being credited to their deposit account and deb- 
ited from a loan account. When cheques were drawn in 
excess of the amounts actually deposited in the banks, 
the amount of “money” in circulation was increased. In 
fact it was credit, not real money, and simply consisted 
of figures in the banker's books, At about the same time 
bankers began to issue bank notes, based on the 
amount they had on deposit in their banks and the de- 
mand they expected on those amounts. Such a system 
can only survive if people have confidence that the 
banks can honour the cheques and exchange bank 
notes when asked to do so. 

See also Bill of exchange; Clearing house; Negotia- 
ble instrument; Traveller's cheque. 

Cheque, Traveller's. See Traveller's cheque. 
Chequers is a nationally owned country estate in Eng- 
land used by the British prime ministers. It is in the Chil- 
tern Hills in Buckinghamshire, about 45 kilometres 
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northwest of London. The present Tudor mansion with 
its surrounding land was given to the British nation by 
Lord Lee of Fareham in 1917. David Lloyd George was 
the first prime minister to use the mansion. Chequers 
gets its name from Elias de Scaccario, who was the first 
owner of the estate, in the 1100's. Scaccario is a name 
based on the Italian word for exchequer. 

Cherbourg (pop. 28,442) is an industrial city and sea- 
port on the northern coast of France (see France [politi- 
cal map)), Its harbour, formed by an artificial barrier 
called a breakwater, provides a protective dock for 
transatlantic ships. The city has both a commercial port 
and a naval port. Its major industries include fishing, 
shipping, textile production, and the manufacture of nu- 
clear submarines and telephone equipment. 

In the 1700s, King Louis XVI of France began the con- 
struction of the breakwater that forms Cherbourg’s har- 
bour. In 1940, during World War Il, German armed 
forces captured the city and used it as a military base. 
Allied armies freed Cherbourg in 1944. 


Cherimoya fruit grows among the leaves of the cherimoya 
tree. The egg-shaped or heart-shaped fruit has a white pulp. 


Chequers is the country 
home of the prime ministers 
of Britain. David Lloyd George 
was the first prime minister to 
use the mansion. 


Cherimoya is a small tropical tree that bears an edible 
fruit related to the custard apple (see Custard apple). It 
grows wild in Peru, and is widely cultivated in the Old 
World, as well as in California and Florida in the United 
States. The oval leaves grow 8 to 15 centimetres long. 
The Cherimoya tree bears yellow flowers. The egg- or 
heart-shaped fruit weighs 0.5 kilogram or more. The 
white pulp of the fruit tastes like a mixture of pineapple 
and banana. The tree grows at high elevations where the 
climate is relatively cool. 

Scientific classification. The cherimoya tree belongs to the 
family Annonaceae. It is Annona cherimola. 

Chernenko, Konstantin Ustinovich (1911-1985), 
served as general secretary, or head, of the Communist 
Party of the Soviet Union from February 1984 until his 
death in March 1985. He succeeded Yuri V. Andropov, 
who died. At that time, the 
post of general secretary 
was the most powerful in 
the Soviet Union. In April 
1984, Chernenko was also 
named chairman of the 
Presidium of the Supreme 
Soviet, which was then the 
country's head of state. 

In 1978, Chernenko was 
elected a full member of 
the Politburo, the Commu- 
nist Party's main policymak- 
ing body. Leonid Ilyich 
Brezhnev, the top govern- 
ment and party leader, Pe 
strongly supported his nomination. In 1976, Cherner 5i 
had become a member of the Secretariat of the Cen 
Committee. The Secretariat directed the everyday W0 
of the Communist Party. bi 

Chernenko was born in Bolshaya Tes, near Krasnoy- 
arsk, in Siberia. He joined the Communist Party at v 
the age of 20. In 1948, he became head of the propa r 
ganda department of the Communist Party of the Mo 
davian Soviet Socialist Republic (now Moldova). 
There he began a close association with Brezhnev, 
then the republic's top party official. Beginning în Ww 
1956, Chernenko worked under Brezhnev in Mosco"! 


Konstantin Chernenko 


Brezhnev became head of the Soviet Communist Party in 
1964. Chernenko was then promoted to increasingly 
higher positions in the party. He worked closely with 
Brezhnev at several major party and government confer- 
ences. Brezhnev died in 1982. Many people believed 
Chernenko would be chosen to succeed Brezhnev as 
Communist Party head. But Andropov was selected as 
party head before Chernenko. 

Chernobyl. See Nuclear reactor (Reactors and the en- 
vironment); Union of Soviet Socialist Republics (Electric 
power). 

Cherry is a small round fruit that grows on a tree. The 
fruit varies in colour from yellow to red to nearly black 
when fully ripe. When the cherry tree blooms, it pro- 
duces lovely clusters of small white and pink blossoms. 
Cherry trees are found in the regions between the trop- 
ics and the polar areas. They grow wild, and they also 
are cultivated commercially for their fruit and ornamen- 
tal value. 

Two basic types of cherry trees are grown for com- 
mercial fruit production. They are the sweet cherry and 
the sour, acid or cooking cherry. Both kinds were prob- 
ably introduced into northern Europe by the Romans. 

Sweet cherry trees are tall and stout. Mature trees 
may grow over 10 metres high. The trunks may be more 
than 30 centimetres wide. The fruit of sweet cherry trees 
may be black, yellow, or red. It is very sweet when fully 
ripe. These trees do not grow well in climates that have 
extremely hot or extremely cold temperatures. 

Most sweet cherry trees will produce fruit only after 
they have been pollinated with pollen from a sweet 
cherry tree of a different variety. Fruit growers usually 


wre main types of cherries include sweet cherries, top, and 
Tate be erties, bottom. Clusters of tiny fragrant blossoms deco- 
chorion types of cherry trees in the spring. Some ornamental 
Mento have large, white or pink flowers that may not be 
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Leading cherry-growing countries 


Annual cherry production 
United States ee 

(3538 metric tons) 
Germany 
Yugoslavia 

(175 metric tons) 
Italy LLLI] 

(137 metric tons) 
France eee 

(99.5 metric tons) 
Spain eo 

(66 metric tons) 
Greece eo 

(34.8 metric tons) 
Japan « 

i (188 metric tons) 

Canada 

(18 metric tons) 
Chile 1 

{6.3 metric tons) 
Australia t 

(6.1 metric tons) 
Argentina 1 

(5 metric tons) 


‘Agricultural Statistics 1987, US. Dept. of Agriculture, 


plant at least two varieties. They use honey bees to 
transfer the pollen from one variety to another. 

Sour cherry trees are usually smaller than sweet 
cherry trees. Sour cherry trees also grow in a wider 
range of climates. They will produce fruit when polli- 
nated with their own pollen or with pollen from another 
sour cherry variety. The most popular variety of sour 
cherry is morello. 

Both sweet cherry trees and sour cherry trees are 
grown by grafting buds of fruiting varieties onto seed- 
ling cherry trees called rootstocks (see Grafting). After a 
year, growers transplant the trees from the nursery to an 
orchard. Sweet cherry trees are harvested by hand, and 
sour cherry trees are mechanically harvested. 

Other types of cherry trees are grown as ornamen- 
tals because of their attractive flowers. Gardeners gener- 
ally call them prunus. Japanese cherry trees are espe- 
cially noted for the delicate beauty of their blossoms. 
Another important ornamental cherry tree is a variety 
called the Mahaleb. This tree is a native of Europe and 
western Asia. 

Pests and diseases. Cherry trees may be attacked by 
a number of animals and diseases. Birds that eat the fruit 
are among the most serious pests. Mites, slugs, and 
such insects as aphids, fruit flies, and scale insects can 
harm both the fruit and the trees. Such diseases as 
brown rot, honey fungus, root rot, blossom blight, silver 
leaf, and leaf spot can severely damage cherry trees. 
Cherry growers may use chemical sprays several times a 
year to control insects and disease. 


Scientific classification. Cherry trees belong to the rose 
family, Rosaceae. Sweet cherry trees are Prunus avium. Sour 


cherry trees are P. cerasus. 
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A mechanical cherry picker shakes the cherry tree, knocking 
the fruit from the branches onto a tarpaulin on the ground. 


Related articles in World Book include: 
Acerola 
Blight 
Cherry laurel 
Fruit (table: Simple fruits) 
Japan (picture: Cherry blossoms) 
Maraschino cherry 
Tree (Familiar broadleaf and needleleaf trees) 
Cherry laurel is a shrub of eastern Europe and Asia 
that is closely related to the cherry. It is not a true laurel. 
The common, or English, 


cherry laurel is a popular 
shrub in Europe, and the 
United States. The cherry 
laurels small, shiny, ever- 
green leaves have finely 
toothed edges. The small, 
fragrant white flowers 
grow in clusters. The fruits 
are dark purple and have a 
bad taste. The leaves and 
the round stones of the 
fruit are poisonous. 
Scientific classification. 
The common cherry laurel be- 


longs to the rose family, Ro- 


saceae. It is Prunus /aurocera- 
Bre Cherry laurel 


Cherubini, Luigi (1760-1842), was an Italian-born 
composer. He settled in Paris in 1788 and played an im- 
portant role in Parisian musical life until his death. Che- 
rubini composed about 30 operas and 11 masses. The 
operas are noted for their dramatic music, forceful use 
of ensembles, and rich orchestration. They include 
Lodoiska (1791), Elisa (1794), Médée (1797), and Les Deux 
Journées (1800). 

After 1800, Cherubini concentrated on composing re- 
ligious music and on teaching. One of his finest works is 
Requiem in C minor (1816), which commemorated King 
Louis XVI. He taught at the Paris Conservatory from its 
founding in 1795 and served as director from 1822 to 
1841. Maria Luigi Carlo Zenobio Salvatore Cherubini 
was born in Florence. 

Chervil. See Cicely. 
Cherwell (pop. 115,900) is a local government district 
in northeast Oxfordshire, England. It is mainly rural, and 


tourism and agriculture are important. Crops grown in 
the area include wheat, barley, and oats. Sheep, dairy 
and beef cattle are also raised in the district. The towns 
of Cherwell have growing industries. Banbury is the 
main town. It stands on the River Cherwell, near the 
M40 motorway. Banbury has a number of offices occu- 
pied by headquarters of large companies, and has food 
processing and varied light industries. Other towns in- 
clude Bicester, a market town with electronics and print- 
ing industries, and Kidlington, a residential area that in- 
cludes Oxford Airport. 

Cherwell, Lord (1886-1957), a British physicist, was an 
adviser on science and economic affairs to the British 
statesman Winston Churchill. As Churchill's personal as- 
sistant, in 1940 he exposed the ineffectiveness of British 
bombing at the beginning of World War Il. This obser- 
vation stimulated the invention of accurate systems of 
aerial navigation. He also gave an accurate prediction of 
the flying bomb, a guided missile that was used by the 
Nazis toward the end of the war. 

Lord Cherwell was born at Baden-Baden, in Germany, 
and named Frederick Alexander Lindemann. He was ed- 
ucated in Berlin and in Paris, France. At Oxford Univer- 
sity, where he was professor from 1919 to 1957, he cre- 
ated a school of low-temperature physics with refugee 
physicists from Nazi Germany. He carried out research 
on the spin of aircraft, on meteors, and on chemical re- 
actions. 

Chesapeake Bay is a long, narrow arm of the Atlantic 
Ocean in the United States. It runs north from the coast 
of Virginia and divides Maryland into two parts. It is 320 
kilometres long and from 6 to 64 kilometres wide. The 
Indians who lived in the area called this bay the Great 
Salt Water. x 

The channel at the entrance to Chesapeake Bay is 19 
kilometres wide. Ships can sail almost the entire length 
of the bay. The shore is cut by smaller bays and by the 
wide mouths of several rivers. Rivers emptying into the 
bay include the James, York, Rappahannock, Potomac, 
and Susquehanna. Important bay ports include Balti- 
more, Maryland, and Norfolk and Portsmouth, Virginia. 
The U.S. Naval Academy is at Annapolis on the western 
shore. 


North 
Atlantic 
Ocean 


o 50 Miles 


50 Kilometres 


Location of Chesapeake Bay 


Chesapeake Bay retriever is an American hunting 
dog which descended from two Newfoundland dogs. 
The dogs were rescued from a shipwreck off the coast 
of Maryland in 1807 and later bred to the local retriever 
type dogs. By 1890, the Chesapeake Bay retriever had 
become a distinct breed. It is one of the best water re- 
trievers, and has been bred to withstand very harsh con- 
ditions. 

The Chesapeake Bay retriever is a well-proportioned, 
strong, muscular dog. Its coat is one of its most distinc- 
tive features. It has a double coat. A thick, wavy, and oily 
outercoat, with a dense, woolly undercoat. The colour 
of the coat ranges from dark brown to a faded tan. The 
Chesapeake Bay retriever stands 53 to 66 centimetres 
high at the shoulder, and weighs 25 to 34 kilograms. 
Cheshire is a county in the northwest of England. It is 
traditionally known for the cheese named after it, for salt 
mining, for railway engineering, and for its agriculture. 

Cheshire’s boundaries were greatly changed when 
England's local government was reorganized in 1974. 
The Wirral Peninsula, including the towns of Wallasey 
and Birkenhead, became part of the new county of Mer- 
seyside. With the removal of the Wirral Peninsula, 
Cheshire lost its Irish Sea coastline. Northeastern Chesh- 
ire, including the towns of Altrincham, Sale, and Stock- 
port, became part of the new county of Greater Man- 
chester, A small part of eastern Cheshire was taken into 
the county of Derbyshire. However, Cheshire also 
gained some territory. The towns of Warrington and 
Widnes, which had been in Lancashire, became part of 
Cheshire. 


People and government 


Local customs. Knutsford’s May Day celebrations are 
among the oldest in the United Kingdom. A May Queen 
and her Maids of Honour travel out of Knutsford by car- 
riage in a procession of bands, jesters, and decorated 
floats. After the procession reaches an open space out- 
side the town, the people are entertained by traditional 
dancing round a maypole. 


Cheshire is a county in northwestern England, known for its 
leshire cheese. 
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The e Bay retriever is an excellent hunting dog. Its 
thick, oily coat sheds water, and it is a strong swimmer. 


Recreation. Chester and Crewe soccer teams play in 
the Football League, and there are Rugby League clubs 
at Warrington and Widnes. Rugby Union is also popular. 
Cheshire has a county cricket team that plays in the 
Minor Counties cricket league. Boating is a popular ac- 
tivity on the River Dee. Chester has a horse-racing 
course, Oulton Park has a circuit for motor and motorcy- 
cle racing. 

Chester holds a summer music festival. Every few 
years, the people of Chester stage a medieval mystery 
play (a play on a religious subject). 

Local government. The county is divided into eight 
local government districts: Chester; Congleton; Crewe 
and Nantwich; Ellesmere Port and Neston; Halton, which 
includes Runcorn and Widnes; Macclesfield, which in- 
cludes Knutsford and Wilmslow; Vale Royal, which in- 
cludes Northwich and Winsford; and Warrington. The 
county council provides some services throughout the 
county, The Cheshire Constabulary has its headquarters 
at Chester. The Crown Court meets at Chester and 
Knutsford. Cheshire has two new towns, which have 
been selected for rapid growth. They are Runcorn and 


Warrington. 
Economy 


Manufacturing is important, particularly in the north 
of the county, Ellesmere Port, on the Manchester Ship 
Canal, imports oil and has oil-refining and chemical 
works. Its other industries include flour milling and pro- 
ducing cars and metal drums. Microprocessors are pro- 
duced at Neston. 

Northwich and Runcorn have chemical works, Run- 
corn also produces anaesthetics, artificial kidney ma- 


Facts in brief about Cheshire 


Administrative centre: Chester. 
towns: Warrington, Ellesmere Port, Chester, Widnes, 
Crewe, Runcorn, Macclesfield. 
Area: 2,330 km’. 
lation: 7991 census—937,300. } 
Chief products: Agriculture—dairy products. Manufacturing 
and processing—Cars, petrochemicals, pharmaceuticals, rail- 
way locomotives and rolling stock. Mining and quarrying— 


salt, silica sand. 
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Eastern Cheshire, England, has some beautiful rolling hills and large areas of forest near Mac- 


clesfield, Most farmers in this part of the county raise sheep. 


chines, and beer. Warrington’s products include alumin- 
ium goods, beer and spirits, clothing, engineering 
goods, leather goods, steel goods, and wire. Widnes 
produces aluminium and plastic goods, cement, chemi- 
cals, and hospital equipment. 

Both Congleton and Macclesfield were famous for 
silk production. But this industry has been largely re- 
placed by the manufacture of synthetic fibres. Crewe has 
large railway workshops. It also produces cars, clothing, 
and pharmaceuticals. Sandbach produces commercial 
vehicles. Capenhurst has a nuclear fuel-processing 
plant. The county has several research and design labo- 
ratories working on nuclear energy. 

Agriculture. Dairy farming is the most important 
type of agriculture in Cheshire. Much of the milk is used 
to make cheese. The best known is Cheshire cheese, 
which is produced in three varieties: red, white, and 
blue. Some farmers raise pigs and poultry. Sheep are 
reared on the hills in eastern Cheshire. The leading 
crops are early potatoes and wheat. Some farmers grow 
barley, oats, or root crops as food for cattle. 

Mining. The ancient industry of salt production is still 
important in Cheshire. Chemical factories in Mid- 
dlewich, Northwich, Sandbach, and Winsford depend 
on the salt industry. Cheshire is a principal source of 
high-grade industrial silica sand. 

Transportation and communication. Cheshire has 
plenty of good main roads. The M6 motorway runs from 
north to south through the county. The M56 runs from 
Manchester, south of Runcorn and on to Chester. The 
M53 runs north from Chester and links the western part 
of the county with Merseyside. The county has good 
railway services, with a number of lines running 
through the important junction at Crewe. Cheshire has a 
network of navigable canals, much used for recreation 
boating. Ellesmere Port and Runcorn are the two main 


ports. Manchester and Liverpool airports are on the 
county's northern boundary. 

Most of the large Cheshire towns have weekly news- 
papers. The main regional morning paper is the Liver- 
pool Daily Post. 


Land 


Location and size. Cheshire is an inland county. Its 
neighbouring counties are Greater Manchester and 
Merseyside to the north, Derbyshire to the northeast, 
Staffordshire to the southeast, Shropshire to the south, 
and Clwyd to the west. The greatest distance from east 


t 
cades built above streel 
level. Staircases connect the Rows with the streets. 


The Rows, at Chester, are shopping ar 


to west is about 100 kilometres, 
press ao tres, and from north to south 

Land features. The eastern borders of Cheshire con- 
tain foothills of the Pennines. They rise to 559 metres 
above sea level. A range of hills runs down the middle 
ofthe county. The rest of the land is flat or rolling. 

The River Dee rises in Wales and flows through Ches- 
ter. Chester, a former port, had ceased to serve this role 
by 1449 because of the constant silting (blocking with 
sand and mud) of the Dee between Chester and the sea. 
The River Mersey flows through northern Cheshire. The 
many lakes, called meres, in central and eastern Chesh- 
s were formed during the Ice Age. Others, called 

lashes, were formed when salt fields sank because of 

mine pumping. 

he Climate. Cheshire has a fairly moist, mild climate. It is 
etter in the hillier east than in the west. The average 

annual rainfall over the whole county is about 70 milli- 

metres. Temperatures average about 4° C in January and 

about 16° C in July. 


History 


“a about A.D. 80, the Romans built the fort of Deva 

En te Chester now stands. Chester was the last town in 

ie land to yield to William the Conqueror (1070). The 

de mans penalized the people of Cheshire for their re- 
lance by confiscating their land. 2 

sae the Norman Conquest, Cheshire was made a 

of aes palatine (province of a feudal lord) under the Earl 

ane = It had its own parliament, but the Earl owned 

tion land except that belonging to the Church. This sit- 
Che continued until the reign of Henry VIII. 

shed jie is rich in literary traditions. Raphael Holin- 

a ae Sutton was the chief author of a history of Brit- 

les espeare based 14 plays on Holinshed’s Chroni- 
En arles Lutwidge Dodgson, better known as Lewis 

late author of Alice in Wonderland, was born at 

= af ury vicarage, near Warrington. Elizabeth Gaskell 

ake Knutsford, She immortalized the village in her 

illi ranford. The Congreve family of Burton included 
iam Congreve, the Restoration dramatist. 


li 
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In a Cheshire salt mine, a 
huge machine cuts out rock 
salt. The rock salt is then 
loaded onto lorries for carry- 
ing to lift shafts, which bring 
the mineral to the surface. 


Religious figures linked with Cheshire include the 
hymn writer, Bishop Heber, who was born in Malpas 
rectory. The missionary and explorer Sir Wilfrid Grenfell 
came from Parkgate. 

Related articles in World Book include: 

Carroll, Lewis Grenfell, Sir Wilfrid 

Chester Holinshed's Chronicles 
Congreve, William Jodrell Bank Observatory 
Crewe and Nantwich Manchester, Greater 

Dee Merseyside 

Gaskell, Elizabeth Warrington 

Cheshire, Leonard (1917-1992), was a leading British 
bomber pilot during World War II (1939-1945), He later 
established the Cheshire Foundation Homes for the 
Sick. He completed 100 bombing missions and was 
awarded the Victoria Cross, the Distinguished Service 
Order with two bars, and the Distinguished Flying 
Cross, In 1945, Cheshire was among the British observ- 
ers of the atomic destruction of Nagasaki, in Japan. After 
a serious illness and his conversion to Roman Catholi- 
cism, he decided to devote his life to the relief of human 
suffering. He received the order of Merit in 1981, and 
became Lord Cheshire in 1991. Geoffrey Leonard Chesh- 
ire was born at Chester, in Cheshire, England. 
Chesnutt, Charles Waddell (1858-1932), is generally 
considered to have been the first major black American 
writer of fiction. His first book, The Conjure Woman 
(1899), is written in the style of folk tales and tells about 
slavery in the Southern United States. Chesnutt's other 
fiction describes racial difficulties of black Americans, 
especially those who have both black and white ances- 
try. He featured these themes in The Wife of His Youth 


and Other Stories of the Colour Line (1899) and his nov- 


els, The House Behind the Cedars (1900), The Marrow of 


Tradition (1901), and The Colonel's Dream (1905). 
Chesnutt was born in Cleveland, Ohio. His family 
moved to Fayetteville, North Carolina, when he was 8 
ears old. He attended school until he was 13 and later 
studied with tutors or taught himself. Chesnutt left the 
South during his 20s. He worked as a court stenogra- 
pher in Cleveland and passed examinations that per- 
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mitted him to become a lawyer. In 1928, Chesnutt re- 
ceived the Spingarn medal, partly for his “pioneer work 
as a literary artist depicting the life and struggles of 
Americans of. Negro descent.” 

Chess is a game of skill in which two players move ob- 
jects called men on a board divided into squares. Play- 
ers try to checkmate (trap) the opponent's principal man, 
the king, while protecting their own king. 

The board and the men. There is no standard size 
for chessboards, but most boards fit easily on a table. 
The board is divided into 64 squares arranged in 8 rows 
of 8 squares each, The squares are alternately light and 
dark in colour. The rows of squares that run across the 
board are called ranks. The rows that run up and down 
are called files. The slanting rows are called diagonals. 


Chess tournament games 
are played within a time limit. 
The time used by each player 
is recorded on a special 
clock, which can be seen be- ` 
hind the chessboard. After 
making a move, a player 
presses a button that stops 
that player's clock and starts 
the opponent's clock. This 
photo shows a game between 
Garry Kasparov, /eft, and Ana- 
toly Karpov, right, during the 
1986 world chess champion- 
ships held in London and Len- 
ingrad (now St. Petersburg). 


Players sit at opposite ends of the board, each with a 
light-coloured square at the right-hand corner. 

Each player uses a set of 16 men. One set is light- 
coloured, and the other set is dark-coloured. The player 
who uses the light-coloured set is called White. The _ 
player with the dark-coloured set is Black. Each player's 
set includes eight identical men called pawns. The other 
eight men are called pieces. The pieces consist ofa 
king, a queen, two rooks or castles, two bishops, and 
two knights. > 

Before a game begins, players arrange their pieces 
on the rank nearest them. They also place their pawns 
on the rank in front of the pieces. The rooks occupy the 
corner squares. The knights stand next to them, and the 
bishops stand beside the knights. The queen occupies 


The chessboard The diagram on the left shows the three types of rows on a chessboard. The six kinds of chessmen 


and chessmen 


Kinds of Rows 


Rank ecccceee 


Any horizontal row 
of squares 


File ——— 


Any vertical row 
of squares 


Diagonal ---—~ 


Any diagonal row 
of squares 


A Knight (N) 
B Pawn (P) 


a Rook (R) 
A Bishop (B) 


Chessmen 


appear below the board. The position of the men at the beginning of a game is shown on the right. 


Black 


Å 
A 


p> [p> 
p> | Be 


the central square of its own colour, and the king stands 
next to the queen. The opposing kings and queens face 
each other across the board. 

The moves. Each chessman moves ina specific way 
and, except for the king, is assigned a value according 
to its degree of mobility. The men, in order of assigned 
value from greatest to least, are the queen, rook, bishop, 
knight, and pawn. A man’s value may increase or de- 
crease during a game, depending on its position in rela- 
tion to the other men. 

The queen is the most powerful chessman because it 
can move in any direction along any rank, file, or diago- 
nal until its path is blocked by another chess piece. The 
king moves the same way the queen does, but it can 
move only one square at a time. However, players can- 
not make any move that would leave their king in check. 

Arook can move along any rank or file as far as its 
path is clear, A bishop can move as far as its path is clear 
along any diagonal but stays on either a light square or 
adark square. Knights are the only men that can leap 
over men in their paths. A knight moves in an L shape— 
one rank up or down and two files left or right, or two 
ranks up or down and one file left or right. A pawn can 
move forward only one space at a time, except on its 
first move, when it can advance either one or two 
squares. 

A piece may capture any opposing man that stops its 
progress. A player makes a capture by moving a man to 
aspace occupied by an enemy man. The player removes 
the captured man from the board and replaces it on the 
space with his or her capturing man. A piece can only 
capture men in its path. A man in danger of being cap- 
tured is under attack. 

A pawn is the only man that does not capture men 
straight in its path. Instead, it normally captures a man 
one square to the left or right of the square in front of 
the pawn, A pawn may also capture en passant (French 
for’in passing’). This special rule applies only if a player 
has a pawn on the fifth rank. If an enemy pawn on a 
neighbouring file advances two squares, it can be cap- 
tured as if it had moved only one square, but it must be 
captured on the player's next move. 

When a pawn reaches the rank farthest from its 
player, it is promoted (exchanged) for any piece other 
than a king. Because players usually exchange pawns for 
queens, this promotion is often called queening the 
Pawn. 

How chess is played. White always moves first ina 
chess game. The players then alternate moves. 

Most chess games are played in three stages—(1) the 
Renn: (2) the middle game, and (3) the end game. 
Hines the opening, players move their men to posi- 

i ns where they can attack opposing men or hamper 
eir movements. Chess experts generally advise begin- 
A to move each piece only once or twice until they 
ave moved them all. Experts also suggest that players 
noe knights before bishops and that they avoid mov- 
ng pawns except one or two in the centre. 

_Players often castle during the opening to protect the 
E This is the only move during which a player can 
id two men at the same time. To castle, a player 

loves the king two squares toward either rook, and 
s the rook on the square the king passed over: A 
player can castle only if the king and rook have not been 
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How chessmen move 


The queen and king 
may both move in 
any direction. The 
queen may move 
any number of 
squares, but the 
king can move only 
one square at a time. 
The rook may move 
any number of 
squares, but only 
along a rank or file. 


The bishop can 
move any number of 
squares, but only 
along diagonals. The 
knight moves in an 
L-shaped route. The 
pawn can move for- 
ward one or two 
squares on its first 
move and after that 
only one square at a 
time. It captures 
men by moving di- 


agonall a 
gonally. 


moved and no men stand between them. In addition, 
neither the king nor the squares it passes over can be 
under attack. 

Much of the excitement in a chess game occurs dur- 
ing the middle game. Players try to gain an advantage in 
the position or number of their men in preparation for a 
direct attack on the enemy king, The kings generally stay 
well protected, because there are still many men on the 
board. 

During the end game, each player concentrates on 
queening a pawn. Players may use the king as an ag- 
gressor during the end game, when most men have 
been captured and it is safer to move the king. 

A player who attacks the enemy king gives notice by 
saying “check,” though this is not required. A player 
whose king is in check must move only to rescue the 
king. The player may capture the attacking man or move 
the king to a square that is not under attack. A player can 
also place a man between the king and the attacking 
man, called interposition. If none of these moves is pos- 
sible, the game ends ina checkmate and the attacking 
player wins. A player can resign (surrender) before 
checkmate if the position appears hopeless. 

A chess game may also end inatie, called a draw. 
Players may agree to a draw if neither one has an advan- 
tage that could lead to a victory. Sometimes, players re- 
peat the same sequence of moves. They declare a draw 
when they have repeated the sequence three times ina 
row without anyone gaining advantage. 

Players also draw if each has made 50 consecutive 
moves without moving a pawn or capturing a man. A 
kind of draw called a stalemate occurs when a player's 
only move would put his or her king in check. 


384 Chess 


Black 
QR QN GB Q K KB KN KR 


E ee ls 


QR QN QB Q K KB KN KR 
White 


In descriptive notation, each file is named after the piece on 
the first square of that file at the start of the game. The ranks are 
numbered from 1 to 8, beginning with the rank nearest each 
player. The rook above is on White's KR5 and on Black's KR4. 


In algebraic notation, files are lettered a to h. Ranks are num- 
bered 1 to 8, beginning with White's first rank. Every square has 
a name consisting of its file letter and its rank number. In the di- 
agram above, the rook stands on square Ad. 


Chess notation. Most chess players in English- 
speaking nations use descriptive notation, also called 
English notation, to keep a written record of their 
games. In this system, the pieces beside the king are 
called the king’s men, and those beside the queen are 
called the queens men. Pawns are named after the 
pieces they stand in front of at the beginning of the 
game. 

Players using descriptive notation record moves by 
naming the men and the squares they move to. The 
squares in each file are named after the piece that occu- 
pies the first square in that file at the beginning of the 
game. For example, the squares in the centre files are 
called the kings squares and the queen's squares. In ad- 
dition, players number the ranks from one to eight start- 

ing from the ranks nearest them. 

Letters represent the men. K stands for King, KB for 

King’s Bishop, KN for King’s Knight, and KR for King’s 


World chess champions 

1866-1894 .. . William Steinitz, Austria 

1894-1921 Emanuel Lasker, Germany 
1921-1927 josé R. Capablanca, Cuba 
1927-1935 Alexander A. Alekhine, Soviet Union 
1935-1937 Max Euwe, the Netherlands 
1937-1946 Alexander A. Alekhine, Soviet Union 
1947 No champion 

1948-1956 Mikhail Botvinnik, Soviet Union 
1957-1958 Vassily Smyslov, Soviet Union 
1958-1960 Mikhail Botvinnik, Soviet Union 
1960-1961 Mikhail Tal, Soviet Union 
1961-1963 Mikhail Botvinnik, Soviet Union 
1963-1969 Tigran Petrosian, Soviet Union 
1969-1972 Boris Spassky, Soviet Union 
1972-1975 Bobby Fischer, United States 
1975-1985 Anatoly Karpov, Soviet Union 
1985- Gary Kasparov, Soviet Union 


Rook. The queen's men are indicated in the same way, 
using Q for Queen. P stands for Pawn. Other symbols 
used in descriptive notation include x for captures, 
—for moves to, and ch for check. 

In a system called a/gebraic notation, the letters a to h 
indicate the files, beginning from White's left. The num- 
bers one to eight indicate the ranks, beginning from the 
rank nearest White. Players record moves of pieces by 
naming the pieces and the squares they move them to. 
They record pawn moves by naming only the square the 
pawn moves to. 

Tournament competition. The Fédération Interna- 
tionale des Échecs (FIDE) governs chess internationally. 
FIDE holds a match every two years to determine the - 
world chess champion. A challenger to the champion is 
determined in preliminary rounds of competition. Inthe 
championship series, the first player to win six games 
wins the world title. 

Tournament games are played within a time limit. 
Players must make a certain number of moves within a 
given time period. For example, each player may be re- 
quired to make 40 moves within a 2-hour period that is 
timed by a special clock. t 

History. Historians do not agree on how old chess is 
or who invented it. They believe it originated in India in 
the A.D. 600s, perhaps earlier, and spread to Persia. 
Knowledge of the game spread from Persia to nearby 
countries after the Arabs conquered Persia in the 6405. 
Muslim invaders took chess to Spain in the early 7005. 
By 1000, the game had probably spread through Europe 
as far north as Scandinavia. 

The modern era of chess dates from the 1500s, when 
the moves of the game began to take their present form. 
Philidor, a French musician whose real name was | 
Frangois André Dauican, played in the 1700s and is 
widely regarded as the first world champion. 

Chest, also called thorax, is the part of the body be- 
tween the base of the neck and the abdomen. Its sides i 
are formed by the ribs, which are attached to the bin 
bone in front and to the spine in back. The diaphragm 
strong, dome-shaped muscle, forms the base of the 
chest. : 

A thick, vertical partition called the mediastinum 7 A 
mediastinal septum, extends down the centre of 1e si 
rax. Enclosed within this partition are the heart, the la 
blood vessels, the oesophagus, the lower part of mety 
windpipe, and various glands and nerves. The lungs 
their coverings are suspended on either side of the 


diastinum. Only mammals, birds, and crocodiles have a 
separate chest and abdomen. 

See also Diaphragm; Heart; Human body (Trans- 
Vision colour picture); Lung; Respiration. 

Chester (pop. 115,000) is an English local government 
district in Cheshire. The district includes the city of 
Chester and the towns of Malpas, Tarvin, and Farndon. 
The city of Chester is the administrative centre of Chesh- 
ire. 
Chester stands on a rocky height above the River Dee. 
Itwas once the Roman fort of Deva. Archaeologists have 
uncovered and preserved many Roman remains there. 
Other points of interest include Chester Cathedral, 

which dates from Norman times; the Rows, a series of 
shopping arcades at first-floor level; and its town walls, 
which are still intact. Chester city attracts many tourists. 

See also Cheshire. 

Chester-le-Street (pop. 51,600) is an English local ' 
government district in the county of Durham, centred 
onthe ancient town of Chester-le-Street itself. The dis- 
trict, formerly a major coal-mining centre, is now mainly 
residential. Many people from the town travel to work in 
nearby Durham, Sunderland, or Gateshead. The Romans 
built a fort at Chester-le-Street. In A.D. 875, the town be- 
came a place of refuge for the monks of Lindisfarne flee- 
ing from Danish invaders. The Parish Church of St. 
Mary's, which preserves many Saxon crosses, dates 

from the 1200's, See also Durham. 

Chesterfield (pop. 99,700) is a local government dis- 
trictin Derbyshire, England. It is a centre of the coal, 
iron, and steel industries. Chesterfield town is about 15 
kilometres south of Sheffield. Chesterfield town has sev- 
eral engineering works. All Saints’ Church, built in the 
1300's and 1400s, has a curious, twisted spire. The in- 
ventor George Stephenson is buried in Trinity Church. 
His home, Tapton House, stands near Chesterfield town. 

See also Derbyshire. 

Chesterfield, Earl of (1694-1773), was an English aris- 
tocrat, wit, and political figure. He became known for 
his worldly, sensible letters to his son. 

Chesterfield was born Philip Dormer Stanhope in 
London. In about 1732, while ambassador at The Hague, 
the capital of the Netherlands, he fathered an illegiti- 
mate son, Philip. When the boy was 5 years old, Chester- 
field began writing him letters. The correspondence 
continued for 30 years. The more than 400 letters that 
survive were intended to educate Philip in the art of 
being a gentleman—to give him polished manners, a 
classical education, and a realistic view of humanity. 
With sophistication, frank- 
ness, and affection, Ches- 
terfield described men as 
selfish and women as frail 
Creatures to be controlled. 

The earl wanted his son 
to become a diplomat. But 
Philip, who turned out to 

e shy and socially crude, 
was a failure as a diplomat. 

e married secretly and 
died young, and his widow 
sold the earl's letters. Their 
Publication in 1774 made 
Chesterfield famous. 


Lord Chesterfield 
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Chesterton, G. K. (1874-1936), was an English author 
known for his essays on almost every popular subject of 
his time. Chesterton also wrote biographies, fiction, and 
poetry. He played a major part in the literary life of Lon- 
don for almost 40 years. 

Chesterton's essays, though known for their wit and 
vigour, have lost the popularity they had during his life- 
time. His detective stories, novels, and literary criticism 
now rank as his most widely read works. Chesterton's 
best-known stories include a series of mysteries featur- 
ing Father Brown, a Roman Catholic priest, as the detec- 
tive. In his novel The Napoleon of Notting Hill (1904), 
Chesterton created a fantasy in which an eccentric rules 
the London of the future. Chesterton also wrote a fan- 
tasy called The Man Who Was Thursday (1908), which 
centres on spies and detectives. 

Critics consider Chesterton's biographies his finest 
works. These writings include studies of Robert Brown- 
ing, Charles Dickens, George Bernard Shaw, and other 
English authors. 

Chesterton's full name was Gilbert Keith Chesterton. 
He was born in London. 

Chestnut is a hardy tree which grows in warm, light 
soils and tolerates drought well. It is found in Asia, Af- 
rica, Europe, and North America. Chestnuts may reach 
15 to 40 metres in height, and can live for over 500 years. 
They have spreading branches, a dome-shaped appear- 
ance, and a ridged bark. The flowers are formed on 
long, upright catkins. 

The timber from chestnut trees is used to make 
fences and furniture. Some species produce edible nuts. 
The bark yields tannin, a chemical substance used for 
tanning leather. 

The sweet or Spanish chestnut is a native of southern 
Europe grown in other areas for its nuts and timber. It 
was probably taken to England by the Romans. The tree 
grows to 35 metres in height. The leaves are pointed 
with serrated (toothed) edges. The nuts, with red-brown 
leathery skins, form inside green, spiky cases which split 
open as the nuts ripen. For centuries the nuts have been 


Bark 


Fruit 
21 to 27m 


leaves. Its 
American chestnut has toothed, glossy green 
ae develop in a prickly, clinging seedcase called a bur. The 
wood of the chestnut is extremely durable. 
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The spreading chestnut tree makes an excellent shade tree. 
The trunk has unusually rough bark. Chestnut wood is durable 
and is widely used as a building material. 


eaten whole (roasted or boiled), or ground into flour to 
make porridge and soups. Nuts preserved in syrup are 
the French delicacy marrons glacés. Exporters of chest- 
nuts include France and Spain. In some areas chestnuts 
are fed to livestock—chestnut-fed pork being highly 
prized. 

The nuts of the Chinese and Japanese chestnuts are 
also important sources of food. 

The American chestnut grows to a height of about 27 
metres. Most of them have been killed by a disease 
called chestnut blight. \t is caused by a fungus. Their 
place has been taken over by the smaller chinquapins 
that differ from chestnuts in having hairy leaves and only 
single-seeded fruits. 

The horse chestnut is a large dome-shaped tree 
found in Europe, India, China, and North America. It has 
large winter buds covered by sticky scales. The leaves 
consist of from 5 to 7 long, pointed leaflets at the end of 
along stalk. The white flowers are borne on large 


candelabra-shaped structures. The fruit typically con- 
sists of one or more inedible brown nuts contained ina 
spiny or smooth case. 

In Britain the nut is known as a conker. Children play 
a game called conkers by boring a hole in the nut, 
threading it on string with a large knot at one end, and 
aiming one conker at the other. 

North America has several species of related trees 
called buckeyes. They get their name because the nut 
has a pale patch and resembles the eye of a deer. The 
sweet buckeye is the largest species. It grows up to 27 
metres and has yellow flowers. 

Scientific classification. The chestnut and chinquapin are 
in the beech, oak and chestnut family, Fagaceae. The sweet 
chestnut is Castanea sativa, and the American chestnut is C den- 
tata. The horse chestnut is in the family Hippocastanaceae, and 
is Aesculus hippocastanum. The sweet buckeye is A. flava. 


See also Tree (Familiar broadleaf and needleleaf trees 
(picture). 

Chevalier, Maurice (1888-1972), was an internation- 
ally popular French film and stage performer. He earned 
fame both as a singer and actor and became known for 
his straw hat and his charming, light-hearted manner. 

Maurice Auguste Chevalier was born in Paris. He 
made his professional debut in 1901 as a singing come- 
dian in a Paris music hall. In 1909, he began performing 
in the Folies-Bergere, a French revue. 

Chevalier made his American film debut in 1929 in the 
musical /nnocents of Paris. Between 1929 and 1935, he 
starred in 11 other American film musicals. Chevalier in- 
troduced the songs “Louise” in /nnocents in Paris and 
"Mimi" in Love Me Tonight (1932). Both songs became 
identified with him throughout his career. Chevaliers 
later films include Love in the Afternoon (1957), Gigi 
(1958), Fanny (1961), and /n Search of the Castaways 
(1962). 

Cheviot Hills are a range of hills situated on the bor- 
der of England and Scotland. For location, see United 
Kingdom (terrain map). The range extends about 55 kilo- 


The rolling Cheviots extend 
along the border of Englan 
and Scotland for much of its 
length. The Cheviot Hills lie 
partly in the Northumberlan 
National Park. 


How chewing gum is made 
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Flavourings 


“Ep 


Melting Blending 


Straining Sheeting 


Gum base, the chief ingredient of 
chewing gum, is made by melting a 
gummy substance called chicle, 
waxes, and various other substances 
in kettles. The soft, warm base is 
strained for purification. 


metres southwest from Borders Region in Scotland into 
Northumberland, England. The highest point is The 
Cheviot, 816 metres above sea level in Northumberland. 
i Preg of sheep called Cheviot sheep graze on these 
pamit Louis (1878-1941), an American engineer, 
peed organize the Chevrolet Motor Company in 1911, 

ind designed its first car. He was also a leading figure in 
Motor racing. 
(eee sold his interest in the motor company in 
ree then began building racing cars. His Monroe, 
500. is brother Gaston driving, won the Indianapolis 
the mile (805-kilometre) race in 1920. His Frontenac won 
“aed in 1921. Chevrolet and his brother Arthur or- 
i ized the Chevrolet Brothers Aircraft Company in 

29, but it failed. 
a Born near Bern, Switzerland, Chevrolet moved to the 

nited States in 1900. 
nd wee consists of two lines joined together at one 
yo orm an angle. Chevrons on the sleeves of mili- 
Weare other types of uniforms indicate the rank of the 
ieee In architecture, the word describes the angles 
the raft by roof rafters. Chevrons in heraldry represent 
or ers of a house, and signify the accomplishment 
ae able and important work. A chevron often 
iy, to symbolize that the bearer had founded a fam- 
oy Chase was a battle that took place on the Eng- 

i eau border in 1388. It is also known as Otter- 

. The Scots under the earls of Douglas, Mar, and 


Softeners 


pu 


The gum base is blended with fla- 
vourings and sweeteners in mixing 
machines. Softeners are added to 
help the gum retain moisture. The 
gum is then rolled into thin sheets 
and allowed to cool and harden. 


Sweeteners 


Packaging 


Machines cut the sheets and break 
them into individual sticks, which 
may then be sprinkled with pow- 
dered sugar. Other machines wrap 
each stick and package the gum, 
which is now ready for shops. 


Moray made a raid into England. Sir Henry Percy led an 
English army against them, but was defeated at Otter- 
burn (see Percy, Sir Henry), Percy was captured, and 
Douglas was killed at the moment of victory. Percy was 
released on payment of a ransom. 

Chewing gum is a type of sweet that people chew but 
do not swallow. It comes in a variety of shapes, includ- 
ing sticks, balls, pellets, and chunks, The most popular 
flavours of gum are spearmint, peppermint, cinnamon, 
and fruit flavours. Many people find that gum chewing 
helps increase concentration and relieve boredom. In 
addition, studies have shown that gum chewing helps 
people relax. 

Ingredients. Standard chewing gum consists of five 
basic ingredients: gum base, sugar, corn syrup, soften- 
ers, and flavourings. Gum base is the insoluble part of 
the gum—thatis, it does not dissolve during chewing. It 
makes gum chewy and acts as a base for the other in- 
gredients. Gum base is made of various waxes, resins 
(sticky substances from plants and trees), and latexes 
(milky juices found in plants). The gum base in bubble 
gum is firmer and more elastic than the base in other 
chewing gum. This stretchier base allows the chewer to 
blow gum bubbles. 

Sugar sweetens the gum. Corn syrup keeps the gum 
fresh and flexible and helps sweeten it. Softeners, such 
as vegetable oil products, help blend the ingredients 
and keep the gum soft by retaining moisture. Flavour- 
ings make the gum tasty. They are derived from spear- 
mint and peppermint plants and from fruits and spices. 
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Some gum is made without sugar or corn syrup. This 
sugarfree gum is sweetened with such natural and artifi- 
cial sweeteners as sorbitol, mannitol, aspartame, and 
saccharin. 

How gum is made. The manufacturing process for 
gum varies according to the gum’s type and shape. Gen- 
erally, the ingredients of the gum base are first ground, 
melted, and purified. All the ingredients are then slowly 
blended in mixing machines. To make stick gum, manu- 
facturers then pass the blended ingredients through a 
series of rollers that form the gum into a wide sheet. 
The sheet is lightly covered with finely powdered sugar 
or sugar substitute to prevent sticking and to provide 
sweetness. Next, the sheet is scored (cut) into sticks. The 
gum is then cooled and hardened in a room where tem- 
perature and humidity are carefully controlled. Finally, 
high-speed machines wrap and package the gum. 

History. Ancient Greeks chewed mastiche, a gum 
they made from a resin in the bark of the mastic tree. 
More than 1,000 years ago, the Maya Indians of Mexico 
chewed chicle, latex from the sapodilla tree in Central 
America. About 1850, sweetened paraffin wax became 
more popular than spruce gum. 

The type of chewing gum known today had its begin- 
nings in the late 1860's. At that time, some chicle was 
taken to the United States from Mexico to be sold as a 
type of rubber. A New York City inventor named Thomas 
Adams, Sr., tried to make chicle into rubber but found 
that it would not harden. When Adams boiled the chicle, 
however, he found that it made excellent chewing gum. 
This kind of gum soon won favour over spruce and par- 
affin gum. Bubble gum was first produced in 1906, but it 
was not perfected and marketed until 1928. 

In the mid-1960's, chewing gum companies began to 
manufacture sugarfree gum. Many dentists recommend 
sugarfree gum because they believe sugar can contrib- 
ute to tooth decay. But research suggests that the sugar 
in normal gum separates from the other ingredients, 
and that the washing effect of saliva produced during 
chewing lessens the possibility of tooth decay. Chewing 
gum is not harmful if it is accidentally swallowed. 

See also Bubble gum; Chicle; Latex; Sapodilla. 
Cheyenne (pop. 50,008; met. area pop. 73,142), one of 
the most historic towns of the Old West, is the capital 
and second largest city of the state of Wyoming, U.S.A. 


Cheyenne indian traditions 
are demonstrated to tourists 
in a reservation in Montana, 
USA. 


Only Casper has more people. Cheyenne serves as the 
trade centre of a large agricultural area and as a major 
defence centre of the United States. It lies near the 
southeast corner of Wyoming. 

Just outside Cheyenne lies Warren Air Force Base, the 
site of the control centre of one of the world’s largest in- 
tercontinental ballistic missile networks. Nearly one- 
third of Cheyenne’s people work for the federal, state, 
or local government. 

Cheyenne Indians are a group of American Indians 
separated geographically into two groups, the Northern 
Cheyenne and the Southern Cheyenne. About 2,500 
Northern Cheyenne live on a reservation in Montana, 
and about 2,200 Southern Cheyenne live in Oklahoma. 
Many Cheyenne also live and work in cities. 

All the Cheyenne once fished and hunted in the re- 
gion around Lake Superior. After the mid-17005, they 
moved to the Great Plains, where they lived in tepees — 
and hunted buffalo. In the early 1830's, the Cheyenne di- 
vided into the Northern and Southern groups. Troops of 
the Colorado militia massacred about 300 peaceful 
Southern Cheyenne and Arapaho at Sand Creek, Colo- 
rado, in 1864. The surviving Indians moved to a reserva- 
tion in Oklahoma in 1869. q 

The Northern Cheyenne fought to keep their hunting 
lands when white settlers tried to take them. In 1876, 
Northern Cheyenne and Sioux forces defeated Lieuten- 
ant Colonel George A. Custer in the Battle of the Little 
Bighorn in Montana. The government gave the Northern 
Cheyenne a reservation in Montana in 1884. 

Chiang Ch'ing. See Jiang Qing. 

Chiang Ching-kuo (1910-1988) was the most power 
ful leader of the Nationalist Chinese government of Tai- 
wan from 1975 until his death in 1988. He came to power 
after his father, Chiang Kai-shek, died in 1975. Chiang 
Ching-kuo served as prime minister of the government 
from 1972 to 1978, when he became Taiwan's president. 

Chiang was born in Zhejiang Province, China, and at 
tended several Chinese schools. He went to the Soviet 
Union in 1925. There, he graduated from Sun Yat-sen fl 
University in 1927 and from a military academy in 1930. 
Chiang returned to China in 1937 and held a series of 
government positions of increasing importance. A 
the Chinese Communists conquered China in 1949, the 
Nationalists moved their government to the island 0 


Taiwan. Chiang took charge of the Nationalist secret po- 
ice and directed youth and veterans’ organizations. He 
was minister of defence from 1965 to 1969, and deputy 
prime minister from 1969 to 1972. 

Chiang Kai-shek (1887-1975) was the political and 
military leader of the Nationalist Chinese government of 
Taiwan from 1949 until his death in 1975. He took com- 
mand of the Kuomintang Party of China in the 1920s. 
This was the Nationalist Party that had overthrown the 
Manchu dynasty and proclaimed a republic in 1912. 
Chiang was the decisive power in China from the mid- 
1920s until 1949, when Communists took control. He 
then fled to Taiwan and established his government 
there. 

Chiang was born in Zhejiang Province, China. He re- 
ceived a military education in China and in Tokyo, Japan. 
In Tokyo he met Sun Yat-sen, the Chinese revolutionary 
leader, and joined Sun’s revolutionary organization. Sun 
sent Chiang to the Soviet Union in 1923. When Chiang 
returned to China, Sun appointed him president of the 
Whampoa Military Academy. Sun died in 1925, and the 
next year Chiang took command of the Nationalist Army. 
See Sun Yat-sen. 

Nationalist victory. In 1926, Nationalist forces, aided 
by Communist organizers, left Canton on a campaign 
against warlords in the north. The warlords were de- 
feated and the Nationalists became the strongest force 
in China. Soviet advisers tried but failed to seize political 
power at Hankou and Shanghai. The Soviets were ex- 
pelled from China, In 1927, Chiang established a capital 
at Nanjing. That year, he married Soong Mei-ling (see 
Chiang Soong Mei-ling). He later became a Christian. 
The National Government of China was created in 1928. 

From 1928 to 1937, Chiang improved economic and 
political institutions in China. However, political consoli- 
dations proved difficult. The Japanese military and Chi- 
nese Communists continually sabotaged his regime. 

The Japanese attack on China in 1937 made it neces- 
sary for the Nationalists to 
form a united front with 
the Communists. Chiang 
assumed full military 
Power in this union as gen- 
eralissimo. After the Japa- 
Nese captured Nanjing 
later that year, he made the 
City of Chongqing his war- 
‘ime capital. Chiang led 
China to victory in 1945. 

Communist triumph. 
Near the end of World War 
''f1939-1945), when Japa- 
nese surrender became in- 
pee fighting between 
tie Nationalists and the Communists resumed. Chiang 
ER a new constitution and called for a popular elec- 

s In 1948, Chiang was elected president of China. Li 
fee became vice president. But these popular 
ee failed to ensure political stability. The Com- 
at aie were winning the civil war. Chiang’s resignation 
Maile assumption of the presidency did not save the 
Ee lon, By the end of 1949, the Communists had : 
nae Chiang and his armies from the Chinese main- 

to the island of Taiwan, which lies off China's coast 
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in the China Sea. See China (Civil war). 

On Taiwan, Chiang took full military and civil author- 
ity. He established Taipei as the capital of his govern- 
ment. Chiang was reelected president in 1954, 1960, 
1966, and 1972. 

Chiang Mai (pop. 100,146), a spacious city in northern 
Thailand, is a cultural, educational, and tourist centre. It 
is also spelled Chiengmai. The city is known as the Rose 
of the North. It lies in a broad, fertile valley surrounded 
by forested hills, about 750 kilometres north of Bangkok. 
For location, see Thailand (map). Chiang Mai is the third 
largest city in Thailand and is linked to the south by 
road, rail, and air. 

The older part of Chiang Mai, especially its walled cit- 
adel that dates from the 17005, lies on the west bank of 
the Ping River. The eastern side of the city has modern 
hotels clustered around the railway station. Chiang Mai 
has many skilled craft workers and local specialities in- 
clude lacquerware, pottery, silk, silverwork, umbrellas, 
and wood carving. 

The region around Chiang Mai was once the heart of 
an independent Lao state, and the local population is of 
Lao ancestry. The city was founded in 1296 by the Thai 
king, Mengrai. He made it the capital of the Lan Na king- 
dom. Chiang Mai soon became a major religious, cul- 
tural, political, and commercial centre. Many temples 
built during the 1300s and 1400s still survive and are 
popular tourist attractions. 

From 1558 to 1774, the city was continuously occu- 
pied by the Burmese. Local speech, art, and tradition 
show this Burmese influence, and make the city quite 
different from cities in southern Thailand. The Thai gen- 
eral, Phraya Taksin, who later became king, drove out 
the Burmese in the late 1700. The region eventually be- 
came a province of Siam, as Thailand was then known. 
However, Chiang Mai remained geographically and cul- 
turally separated from southern Thailand because of its 
location and poor communications with Bangkok. In the 
early 1900s, it could only be reached from the south by 
foot, boat, or elephant. But today communications be- 
tween Chiang Mai and Bangkok are excellent. 
Chiang Soong Mei-ling or Mayling (1897?-  ) the 
wife of Chiang Kai-shek, is a Chinese social leader. She 
was the third daughter of Charles Jones Soong. She was 
born in Shanghai, and graduated from Wellesley Col- 
lege in Massachusetts, 
U.S.A. In 1927, she married 
Chiang Kai-shek and sup- 
ported him through diffi- 
cult crises of his career 
(see Chiang Kai-shek). She 
joined him in captivity dur- 
ing the Xian mutiny in 1936, 
just before China's war 
with Japan. 

In 1943, she served as 
her husband's interpreter 
at the Cairo Conference, 
when he met with U.S. 
President Franklin D. Roo- 
sevelt and British Prime 
Minister Winston Churchill. During World War Il (1939- 
1945) and the Communist conquest of mainland China, 
she pleaded the Nationalist cause in the United States. 
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The skyscrapers of central Chicago form a magnificent backdrop for the city’s beautiful lake- 
front. The world's tallest building, the 110-storey Sears Tower, rises on the left. 
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Chicago (pop. 2,783,726; met. area pop. 6,069,974), is a 
large city in northeastern Illinois in the United States. It 
is the third largest city in the United States. Only New 
York City and Los Angeles have more people. 

The city lies along the southwest shore of Lake Michi- 
gan. The Chicago area manufactures more fabricated 
metals and food products than any other urban area in 
the United States. Trucks and railway cars carry more 
goods in and out of Chicago than in and out of any other 
city in the United States. 

The American poet Carl Sandburg called Chicago the 
“City of the Big Shoulders.” And the city does do things 
in a big way. For example, Chicago has the world’s tall- 
est building, largest grain market, biggest post office 
building, and busiest airport. 

Chicago also has one of the world’s most beautiful 
lakefronts. Most of it is public parkland, with broad 
beaches and lawns stretching far along the shoreline. In 
addition, the city has an excellent symphony orchestra 
and fascinating museums of art, history, and science. 
Chicago surprises many of its visitors who learn that the 
city, which was built for business and industry, also has 
a tradition of beauty and culture. 

Throughout its history, Chicago has been known for 
providing good jobs. Young men from Germany and Ire- 
land arrived in Chicago to dig a shipping canal soon 
after Chicago became a city in 1837. During the next 100 
years, thousands of European families went to work in 
Chicago's factories, steel mills, and shipping businesses. 
By the late 1800's, Chicago had become an industrial and 
commercial giant. 

In 1871, the Great Chicago Fire destroyed much of the 
city. But Chicagoans rebuilt their city with a daring that 
made it a centre of world architecture. During the 
1920's, Chicago gained a reputation for crime and vio- 
lence that it has never lived down. Nevertheless this was 


also a creative period in the arts, and the booming in- 
dustries in Chicago continued to attract new residents 
to the city. 

Since the 1940's, most newcomers to Chicago have _ 
been blacks or whites from poor areas of the South; His- 
panic families from Mexico, Puerto Rico, and Central 
America; or Asian families. Many of these people have 
lacked the skills and education needed for today's jobs. 
About a fifth of Chicago's people receive some form of 
public welfare aid. Other problems include a high crime 
rate in poor neighbourhoods, economically troubled — 
city government and school systems, and a loss of busi- 
ness and residents to thriving suburban areas. 

Architecture. Chicago has dominated American ar- 
chitecture since the late 1800's. New styles and new a 
struction techniques have first appeared in Chicago an 
then spread to other cities. Designers and engineers 
from around the world visit Chicago to study its spectac- 
ular buildings. m 

Frank Lloyd Wright, who developed the Prairie 
School of architecture, moved to Chicago in the 1880s. 
He created houses and other buildings that were long, 
low and fluid—like the sweep of the Midwestern prairie. 
Many of his works are in west suburban Oak Park. Hae 

Sears Tower, 110 storeys high on Wacker Drive, 's 
world’s tallest building. A public observation deck on 
the 103rd floor gives a spectacular view of Chicago an 
the Lake Michigan shoreline. 

The city. Chicago extends about 40 kilometres along 
the southwest shore of Lake Michigan in northeastern i 
linois. It covers 591 square kilometres. The city lies on 
plain 181 metres above sea level. ‘chi 

The Chicago River flows westward from Lake Mic zi 
gan near the centre of the city. It is famous as the rive! fr 
that flows backward. The river flowed into the lake mate 
1900. That year, engineers reversed the flow to pass 
sewage in the river from polluting the lake, which pe 
vides Chicago's water supply. About 1.5 kilometres in 
land from the lake, the river splits into two branches. 


Chicago has four main sections: (1) Central, (2) the 
North Side, (3) the West Side, and (4) the South Side. 

Central Chicago is known for its spectacular skyscrap- 
ers, huge department stores, fashionable shops, and 
beautiful “front yard,” Grant Park. Every workday, about 
575,000 people stream into the central area to work. 
About 32,000 people live in the centre in modern high- 
rise apartment buildings and in handsome old office 
buildings that have been remodelled into apartments. 

Within the main central area, elevated trains run 
along a rectangular “loop” of tracks. These tracks give 
the central area its nickname, the Loop. Trains travel be- 
tween the Loop and suburbs on the edge of the city. 

Lake Shore Drive runs along the lakefront on Grant 
Park's east side. It extends from the central area far into 
the North and South sides. Many modern high-rise 
apartment buildings have been built along the drive. 

North of the Chicago River, Michigan Avenue forms 
the core of the northern central area. This area has been 
named the Magnificent Mile because of its elegant 
stores, hotels, restaurants, and office buildings. The Old 
Water Tower, a Chicago landmark, stands at Michigan 
and Chicago avenues. The tower was one of the few 
structures in the area to survive the Great Chicago Fire. 

The North Side is almost entirely residential. It 
stretches from the central area north about 15 kilome- 
tres and northwest about 20 kilometres. About 1 million 
people live there. About 68 per cent are non-Hispanic 
whites, 22 per cent Hispanic whites, and 6 per cent 
blacks. 

The area just north of the centre is called the Near 
North Side. This neighbourhood includes many gift 
shops, nightclubs, fine restaurants, and charming old 
homes that have been modernized. 

To many Chicagoans, the most famous North Side 
street is Milwaukee Avenue, which was once an old In- 
dian trail. It runs diagonally across the North Side and 
into the northwest suburbs. From the 1860s until the 
1940s, many thousands of families from Poland settled 
along Milwaukee Avenue. Many of the Polish food 
stores, bakeries, and restaurants remain and are popular 
with Chicagoans. 

J Chicago-O'Hare International Airport, the world’s bus- 
iest airport, lies in the far northwest corner of the city. 
The John F. Kennedy Expressway cuts through the North 
Side and links O'Hare Airport with the Near Northwest 
Side, just northwest of the Loop. 

The West Side lies west of the Loop between Grand 
Avenue on the north and the Chicago Sanitary and Ship 
Canal on the south. About 600,000 Chicagoans live on 
the West Side. About 39 per cent of the residents are 
blacks and about 7 per cent are of Hispanic descent. Al- 
Most all the rest are non-Hispanic whites. 

One of the city’s chief industrial districts lies along the 
au It has many factories, rail yards, truck-loading 

locks, and warehouses. Most of the rest of the West 
ne consists of residential neighbourhoods. Aban- 

loned, decaying buildings scar many of these areas, 
and high crime rates plague the residents. 
h The West Side also has areas of old but well-kept 
eae and small apartment buildings. Blacks, Mexican 
mericans, and people of East European descent oc- 
Cupy such an area in South Lawndale, which borders 
Suburban Cicero. 


Chicago 391 


The Dwight D. Eisenhower Expressway cuts through 
the West Side between the Loop and the western sub- 
urbs, West of the centre, it tunnels through the Chicago 
Post Office, the world’s largest post office building. The 
post office has about 14,700 employees and handles 
about 4 billion pieces of mail yearly. 

The South Side is Chicago's biggest section in area 
and population. It stretches about 25 kilometres south of 
the centre and the West Side and covers more than half 
the city’s area. About 1,400,000 people live on the South 
Side. It includes industrial areas, an international port, 
spacious parks, pleasant residential communities, and 
poverty-stricken neighbourhoods. 

About 60 per cent of the South Siders are blacks. 
Other ethnic groups include people of German, His- 
panic, Irish, and Polish descent. Most blacks and whites 
live in separate communities. 

People. Chicago has always been known as a city 
where industrious people could find good jobs. By the 
1860's, when Chicago was only 30 years old, its reputa- 
tion was spreading throughout the poor farmlands and 
slums of Europe. Many thousands of European families 
moved to the booming prairie town, where they settled 
in separate sections. By the end of the 1800s, the city 
consisted of many small communities that duplicated 
the language and customs of such countries as Ger- 
many, Italy, Poland, and Ireland. 

Most of the old European ethnic communities have 
faded away. But they have left a rich heritage. The city 
has numerous ethnic restaurants, food stores, and gift 


shops. There are many impressive churches and charm- 
ing blocks of homes constructed by the European immi- 
grants who built the city. N 

Today, more than 85 per cent of all Chicagoans were 
born in the Unite! 
ple of the city are white, 
are black: 


d States. About 46 per cent of the peo- 
and about 40 per cent of them 
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Blacks make up Chicago's largest ethnic group, with 
about 1,090,000 people. Most of them live in neighbour- 
hoods that are nearly all black. These communities 
range from the attractive, tree-lined streets of Avalon 
Park and South Shore on the South Side to the crum- 
bling slums of the West Side. 

As in other cities in the United States, blacks in Chi- 
cago have generally suffered from poverty, a lack of ed- 
ucation, and discrimination in jobs and housing. How- 
ever, Chicago also has many successful black business 
and professional people. Many of them live in recently 
built central apartment buildings and on the Near North 
Side. Chicago has more than 10,300 businesses owned 
by blacks. New York City and Los Angeles have more 
black-owned businesses, but those in Chicago have the 
greatest total volume of sales. 

Hispanics make up Chicago's fastest-growing ethnic 
group. The city has about 550,000 Hispanics, an increase 
of about 200 per cent since 1970. About 61 per cent are 
Mexican Americans, 26 per cent Puerto Ricans, and 3 
per cent Cubans. The rest trace their ancestry to other 
Latin-American countries. 

Chicago's other large ethnic groups include Poles, 
Germans, Irish, and Italians. Chicago's Polish immigrants 
founded some of the city's most pleasant neighbour- 
hoods. 

Thousands of German and Scandinavian immigrants 
started farms outside the city. They founded a number 
of today’s prosperous suburbs. People of Irish descent 
have long been a major force in Chicago politics. Many 
government officials, judges, and police officers are of 
Irish descent. 

Chicago also has many people of other ethnic back- 
grounds, including Asian Indians, Chinese, English, Fili- 
pinos, Greeks, Russians, Swedes, and Ukrainians. 

Social problems. Chicago's blacks and Hispanics 
carry most of the burden of poverty. For example, about 
a third of all Chicago black families have an annual in- 
come below the level considered the “poverty line” by 
the federal government. Almost half of the black men of 
working age in Chicago are unemployed. 

Family breakdown also contributes to poverty in the 
city. About 60 per cent of the Chicagoans who receive 
welfare aid are women and children with no other 
means of support. About half of all the black households 
in Chicago with children have no father in the home. 
More than 65 per cent of all black babies are born to un- 
married women. 

Crime and inadequate health care also trouble large 
portions of the city’s black population. People in black 
neighbourhoods are 11 times more likely to be the vic- 
tim of a violent crime than people in white areas. The in- 
fant death rate is twice as high for blacks as for whites. 

Economy. The Chicago metropolitan area ranks sec- 
ond after Los Angeles-Long Beach among the leading 
industrial centres of the United States. The Chicago area 
is the nation’s leading transportation centre. In addition, 
it serves as the financial capital of the Midwest. 

More than 3} million people work in the Chicago 
metropolitan area. The number of jobs has grown rap- 
idly since the mid-1900s. But the growth has been in 

Chicago's suburbs, not in the city itself. 


Chicago's Far Northwest Side has some of the city’s most 
beautiful and spacious neighbourhoods. In the Sauganash area, 


above, large, lovely homes line the winding, tree-lined streets. 


The West Side has many decaying neighbourhoods like this a 
one, with old, neglected housing. Other West Side areas are 0 
but well kept. The Near West Side has many new buildings. 


Service industries employ 72 per cent of the workers 
in the Chicago area. Numerous service industry workers 
in the Chicago area work in wholesale and retail trade. 
Many others are employed in community, social, and 
other service industries. This category includes doctors, 
lawyers, teachers, and restaurant and hotel staff. ‘ 

The Chicago metropolitan area has about 14,100 g 
dustrial plants. They employ about 28 per cent of allt 
workers in the area. The Chicago area's chief industrial 
activities are the manufacture of food products, electri- 
cal equipment and supplies, and machinery. The ae 
the top U.S. producer of food products, and also of fal 
ricated metals. The Chicago area is also a leading US. 
producer of chemicals, and of iron and steel. p ial 

The Chicago area is one of the nation’s chief industri 
research centres. Its industries operate about 1,200 lc 
search laboratories. Chicago has been a leader in ato 
research ever since the Italian physicist Enrico Fermi A 
produced the world’s first nuclear chain reaction at tl 
University of Chicago in 1942. 
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Chicago is a busy port for river barges as well as for 
oceangoing ships. The barges use the Chicago Sanitary 
and Ship Canal, which connects with the Mississippi 
River system. 

Transportation. Chicago is the nation’s biggest 
transportation centre. Railway yards in the consolidated 
metropolitan area handle about 23 million metric tons of 
goods yearly. 

History. American Indians lived in the Chicago area 
more than 5,000 years ago. During the 1600's, when the 
first white people arrived, Potawatomi Indians lived near 
the Chicago River, which they called the Checagou. 

In 1834 and 1835, U.S. government agents forced the 
Potawatomi and neighbouring tribes to sell their land. In 
payment, the Indians received a small sum of money 
and territory west of the Mississippi. More than 3,000 In- 
dians left their homeland for reservations in Kansas. 
After their departure, the village of Chicago boomed. It 
grew to about 4,000 people by 1837. On March 4, 1837, 
Chicago was incorporated as a city. 

On Oct. 8, 1871, a fire started on the Southwest Side 
of the city. The fire raged for over 24 hours. It wiped out 
the central area and most North Side homes. It killed at 
least 300 people and left 90,000 homeless. The fire also 
destroyed about 200 million U.S. dollars worth of prop- 
erty. Chicago rose from the ruins of the fire and became 
one of the world’s great cities. 

The Roaring Twenties were years of crime and cre- 
ativity in Chicago. During the 1920s, the city’s industries 
prospered, and people spent money wildly. 

The 18th Amendment to the U.S. Constitution, which 
went into effect in 1920, prohibited the manufacture and 
sale of alcoholic beverages. But many people drank ille- 
gally in clubs called speakeasies. Gangsters in Chicago 
took over the illegal distribution of liquor, a practice 
called bootlegging. Various gangs fought for control of 
bootlegging, gambling, and other illegal activities. The 
violence reached its peak in the St. Valentine's Day Mas- 
sacre of 1929. Four gangsters, disguised as policemen, 
shot down seven members of a rival gang. 

But the Roaring Twenties were also creative years in 
Chicago. Writers working in the city included the poets 
Carl Sandburg and Edgar Lee Masters, and the novelists 
Theodore Dreiser and Upton Sinclair. Jazz musicians, 
led by the great trumpeter Louis Armstrong, moved up 
the Mississippi River from New Orleans. The jazz clari- 
netist Benny Goodman formed his first band in Chicago. 
The city also had a thriving film industry. 

The mid-1900’s. During World War II (1939-1945), 
Chicago became the site of one of the most important 
events in world history. On Dec. 2, 1942, the first nuclear 
chain reaction was set off at the University of Chicago. It 
led to the development of the atomic bomb and of nu- 
clear energy for peaceful uses. 

Many giant public construction projects were started 
in Chicago after the war, and the civic building boom 
continued into the early 1970s. New projects included 
four expressways, two huge water filtration plants, the 
McCormick Place convention and exposition centre, 
O'Hare Airport, and the Richard J. Daley Civic Center. 
Huge slum areas were cleared and replaced with 
middle-income apartment complexes. 
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Chichele, Henry (1362?-1443), an English churchman 
was cofounder, with Henry VI, of All Souls College, Uni- 
versity of Oxford, in 1438. He also established a fund, the 
Chichele Chest, for the benefit of poor students of Ox- 
ford University. At his birthplace of Higham Ferrers, in 
Northamptonshire, Chichele founded a college and a 
hospital. 

Chichele became Bishop of St. David's in 1408 and 
Archbishop of Canterbury in 1414. He was also a diplo- 
mat and administrator for Henry V. 

Chichester (pop. 100,300) is a cathedral city and local 
government district in West Sussex, England. The city 
lies at the head of a sheltered sea inlet, which is a popu- 
lar sailing centre. It has an open-air theatre, where a 
drama festival is held annually. The city has many Roman 


The Market Cross in Chichester was commissioned in 1501 
by Bishop Storey. It lies at the intersection of the four main 
streets, marking the town centre. 


remains, including an amphitheatre and a palace. Chich- 
ester Cathedral was begun in Norman times. It is un- 
usual in having a bell-tower separate from the main 
building. In Roman times, Chichester was called Novio- 
magus. 

The district around Chichester is rural and agricul- 
tural. It includes the towns of Midhurst and Petworth. 
Goodwood has a racecourse. 

Chichester, Sir Francis (1901-1972), an English ad- 
venturer, made long-distance boat and aeroplane voy- 
ages. In August 1966, he sailed alone from England to 
Australia in his 16-metre yacht, Gipsy Moth IV. He re- 
turned to England in May 1967, passing through the 
dangerous seas around Cape Horn at the southern tip of 
South America. 

Chichester's other long-distance journeys included 
one of the first solo flights from England to Australia, in 
1929; and the first east-west flight across the Tasman Sea 


between New Zealand and Australia, in 1931. He won 
the first solo sailing race across the Atlantic from Plym- 
outh, England, to New York in 1960. 

Chichester was born in Shirwell, in Devon, England, 
At the age of 18, he went to New Zealand. He stayed 10 
years, working as a sheep farmer, coal miner, and gold 
prospector. 

Chichester-Clark, James. See Moyola, Lord. 
Chickadee is the name of seven species of small birds 
in the tit family. All seven species live in woodlands of 
North America. Most adult chickadees measure from 10 
to 15 centimetres long. 

The most common species is the b/ack-capped chick- 
adee. This species inhabits Canada and the Northern 
United States, including Alaska. It has a black head and 
throat, white cheeks, and a grey back. The belly is whit- 
ish, and the tail is black with white outer feathers. The 
word chickadee came from the black-capped chicka- 
dee’s call, which sounds like chick-a-dee-dee-dee. The 
Carolina chickadee looks like the black-capped chicka- 
dee but is smaller. It lives chiefly in the Southern States. 
The boreal chickadee is found in New England, Alaska, 
and Canada. It has a brown head and back. 

Most chickadees nest in holes in tree trunks. They 
line the bottom of the nest with plant fibres, fur, feath- 
ers, and other soft materials. These birds feed mainly on 
insects. They often hang upside down from a branch 
and grab their prey with swift, acrobatic movements. 
They also eat berries, seeds, nuts, and fruits. 

Chickadees generally stay in the same area over the 
winter period. Two or more chickadees may keep warm 
on cold, winter nights by roosting together in an old 
nest. In the spring, the female chickadee usually lays be- 
tween six to eight eggs. The eggs are white with red- 
dish-brown speckles. 

Chickadees are frequently seen in gardens. They 
readily make their home in a birdhouse or nest box and 
use feeding stations provided by human beings. 

Scientific classification. Chickadees belong to the tit family, 
Paridae. The black-capped chickadee is Parus atricapillus, 


See also Tit. 
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The black-capped chickadee, above, lives in Canad 
Northern United States. Chickadees got their name from 
bird's call, which sounds like chick-a-dee-dee-dee. 


Chicken 


Chicken is a bird that is raised for its meat and eggs. 
There are probably more chickens than any other single 
kind of bird, and they live throughout the world. 
s Chickens—like other birds—have feathers and wings. 
ut chickens also have a number of special growths on 
their bodies that most other birds do not have. These 
te include the red comb on top of the head and 
e red wattles that hang beneath the beak. 
Pr Chicken meat and eggs are a good source of protein. 
ae is a chemical compound that is necessary fora 
Bic y diet. Chicken meat is also low in fat. However, 
alle ie eggs contain a large amount of a fatty substance 
hal, cholesterol. Many doctors believe that too much 
di lesterol in a person's diet may contribute to heart 
isease (see Cholesterol). 
i Rearing chickens for meat and eggs is a major indus- 
ad many countries, particularly China and the United 
billion People throughout the world eat more than 28 
Rene kilograms of chicken meat each year. In addition, 
5 produce more than 500 billion eggs every year. 
the ome people raise chickens as a hobby. They breed 
Re far body size, and for the colour and colour pat- 
lest, the feathers. The birds are exhibited at fairs and 
the as shows. People sometimes use feathers from 
far cken s neck and back to make flies (special hooks) 
ies shing. In addition, scientists may use chickens for 
earch in medicine and other fields. Chicken eggs are 


New Hampshire chickens, 
left, are kept in small flocks on 
many farms. These chickens 
provide farm families with 
both eggs and meat. 


used to make many vaccines, which protect human be- 
ings and animals from diseases. 


The body of a chicken 


Adult chickens range in weight from about 0.5 kilo- 
gram to more than 5 kilograms. Feathers cover most of 
the body of a chicken, except for the shanks (lower legs) 
and feet, which have scales. The feathers help the 
chicken to keep warm in cold weather. Chickens can fly 
only a few metres at a time, mainly to escape enemies 
and to reach perches on which to roost. 

The comb and wattles of chickens are fleshy struc- 
tures. They are bright red because they have a rich 
blood supply. Earlobes grow on the sides of the head. 
They may be red or white, depending on the breed of 
chicken. The comb, wattles, and earlobes may help indi- 
vidual chickens recognize each other. Some experts be- 
lieve that these features may also help chickens keep 
cool. 

Chickens have claws on their feet. Males also have a 
bony structure called a spur on each leg. Chickens use 
their claws—and their beak—as a defence against ene- 
mies, and to dig in the soil for insects and seeds to eat. 
Chickens have a keen sense of sight and hearing, but 
their ability to taste and smell is poor compared to that 
of human beings. Chickens can be trained to perform 
certain simple acts in return for food. 
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Certain internal organs of chickens are specialized. 
For example, the throat contains a pouch, called a crop. 
The crop stores food and slowly passes it to the stom- 
ach for digestion. After the food has been mixed with di- 
gestive juices, it enters a muscular part of the stomach 
called the gizzard. The gizzard contains particles of sand 
or stone that the chicken has swallowed. These particles 
and the movement of the walls of the gizzard grind the 
food into fine pieces. 


Kinds of chickens 


Chickens are grouped according to class, breed, and 
variety. Most classes are named after the area where the 
chickens were first developed. A breed consists of 
chickens within a class that all have a similar body type. 
Each variety is made up of chickens within a breed that 
have a certain combination of features in common. 
These features include the type of comb, skin colour, 
and feather colour and pattern. 

There are four basic kinds of combs—the single 
comb; pea comb; rose comb; and cushion comb, or wal- 
nut comb. The single comb is a single blade with several 
points on top. The pea comb has three rows of points. 
Both the rose comb and the cushion comb are fairly 
compact structures that do not have points. Some 
breeds of chickens have unusual and characteristic 
combs, such as the V-shaped, buttercup, and straw- 
berry. _ 

Feathers grow in a variety of colours and patterns. 
White, buff (gold), brown, red, and black are common 
colours, Barred feathers have bars of black separated by 
white or gold colouring. Mottled feathers are black with 
white tips. Spang/ed feathers are gold or white with 
dark tips. Some birds have a bunch of feathers on the 
head, called a crest. Certain crested breeds also have a 
muff—a thick growth of feathers on the side of the 
face—or a beard—a bunch of feathers under the throat. 

American class chickens have a medium-sized 


Parts of a chicken 


body, red earlobes, and yellow skin. All the breeds lay 
brown eggs, except for the Lamona and Holland, whose 
eggs are white. Common breeds in the American class 
include the Plymouth Rock, Rhode Island Red, New 
Hampshire, and Delaware. Most breeds of the American 
class were developed during the 1800's or the early 
1900s, by crossing chickens from the Mediterranean, 
English, and Asiatic classes. 

Asiatic class chickens are large birds with feathers 
on their shanks and feet. The three Asiatic breeds—Brah- 
mas, Cochins, and Langshans—have red earlobes and 
lay eggs with brown eggshells. Cochins and Brahmas 
have yellow skin. Langshans have white skin. f 

English class chickens. Most breeds in the English 
class are hearty birds that were developed for the pro- 
duction of eggs and meat. All breeds of the English class 
have red earlobes, and all except the Cornish have white 
skin. Only the Dorking and the Redcap lay white eggs. 

Mediterranean class chickens. Most chickens in 
the Mediterranean class are light in weight. They have 
white earlobes, and their skin is white or yellow. They 
are bred for egg production, and all breeds lay white 
eggs. Some breeds, such as the Minorca, are heavy 
birds and lay large eggs. The most important breeds of 
this class originally were developed in Italy and Spain. 
The class includes the Leghorn, Ancona, and Buttercup 
breeds. 

Other classes. There are many other classes that in- 
clude only one or two breeds. Some of the most colour- 
ful breeds are the Houdan and Polish, which have crests 
on top of their heads and mottled feathers. Frizzle fowl 
have curled feathers. Silkies have long slender feathers 
and are the only breed with black skin. The Hamburg 
has a rose comb with a long point. Many chickens are 
also bred in bantam (miniature) varieties. They are raised 
mainly as a hobby or for show purposes. 

Chickens in the Game class are slender and stand up 
straighter than other breeds. They are active birds with 


Chickens, like other birds, have wings and feathers. However, chickens have several body parts 


that other birds lack. These parts include the fleshy combs on their heads, and the pouchlike wat- 
tles that hang from their beaks. Males have hard bony growths called spurs on their legs. 


True toil 


Kinds of combs 


Combs help distinguish one 
variety of chicken from an- 
other. These illustrations 
show the shapes of combs. 
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some kinds of chickens 


Rhode Island Red hen 


White Leghorn rooster 


Barred Plymouth 
Rock hen 


Old English 
black-breasted 
red game rooster 


Bearded mille fleur hen 


Si 
'verspangled Hamburg hen Golden Sebright bantam rooster 
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strong legs and thighs, and are used in some parts of 
the world for cockfighting (see Cockfighting). 

Commercially important breeds. Certain chicken 
breeds have become especially important for the com- 
mercial production of meat and eggs. Generally, birds 
of lighter weight are better egg layers than heavy birds. 
Heavy breeds are good meat producers, but less effec- 
tive egg layers. The single-comb white Leghorn, from 
the Mediterranean class, is the most important white- 
egg producing breed in the world. Many of the breeds 
used for meat production are a cross between the Plym- 
outh Rock and the Cornish breeds. 


The chicken industry 


There are more than 10 billion chickens in the world. 
Some chickens live in small flocks, supplying eggs and 
meat to farm families or small local markets. Roosters 
pecking and scratching in search of food, and hens 
clucking over their chicks, are a farmyard sight in almost 
every country. Most chickens, however, are raised on 
large commercial farms that are specialized to produce 
eggs or meat. 

Breeding and hatching. On a commercial farm, 
eggs are removed from the laying house each day. The 
eggs are taken to other buildings, where they are al- 
lowed to develop in an incubator. An incubator is a 
large device in which the temperature, humidity 
(amount of moisture in the air), and air flow are carefully 
controlled (see Incubator). 

The embryo (unborn chick) develops rapidly inside 
the eggshell. It uses the egg yolk, egg white, and egg- 
shell as its source of nourishment. After about 18 days of 
incubation, the eggs are placed on hatching trays in the 
incubator. The trays allow more room for the chicks to 
hatch. On the 21st day of incubation, the chicks hatch, 
using their beaks to break through the eggshell. Their 
damp bodies dry quickly, leaving them covered with 
short, fluffy feathers called down. Newly hatched chicks 
can walk, see, eat, and drink. 

After hatching, chicks are sorted according to sex. 
The females will mainly be raised for egg production. 
Then they are vaccinated, Sometimes the tip of the beak 
is removed to keep the chicks from pecking each other. 
The chicks are then placed in specially designed boxes, 
and shipped to the farms where they will be raised. 

Raising chicks. Chicks that will be used for egg pro- 
duction are raised in wire cages or in pens with straw, 
wood shavings, or other absorbent material on the floor. 
Chickens raised for meat are kept only in pens. During 
the first few weeks of life, chicks require a warm envi- 
ronment. The temperature in a chick house may be as 
high as 35° C for the first week. The chicks are fed mixed 
feeds made of ground grains, plant by-products, meat 
scraps, and vitamin and mineral supplements. They are 
given injections to protect them from diseases, 

Producing eggs. Only eggs that have been fertilized 
by mating produce chicks. However, female chickens do 
not need to mate to lay eggs. 

Hens begin laying at about 20 weeks of age. The exact 
age depends on the lighting in the laying house, the 
breed, nutrition, and the occurrence of diseases. Farm- 
ers can control when a chicken begins laying eggs by 
using artificial lighting in the laying house. When light- 
ing is used that imitates long or lengthening days, chick- 


Some important breeds of chickens 


Breeds Comb Egg Standard weight 
Colour Cock Hen. 
Kg Kg 
American Class 
Buckeye Pea Brown 41 294 
Chantecler Cushion Brown 3.86 294 
Delaware Single Brown 3.86 294 
Dominique Rose Brown 32 23 
Holland Single White 3.86 294 
Java Single Brown 431 340 
Jersey Giant Single Brown 59 45 
Lamona Single White 36 294 
New Hampshire Single Brown 3.86 294 
Plymouth Rock Single Brown 431 340 
Rhode Island Red Single Brown 3.86 294 
or Rose 
Rhode Island White Rose Brown 3.86 294 
Wyandotte Rose Brown 3.86 294 
Asiatic Class 
Brahma Pea Brown 521 a 
Cochin Single Brown 50 39 
Langshan Single Brown 431 3.40 
English Class 
Australorp Single Tinted 3.86 294 
Cornish Pea Brown 476 36 
Dorking Single White 3.86 294 
or Rose 
Orpington Single Brown 45 36 
Redcap Rose White 3.40 27 
Sussex Single Brown 41 32 
Mediterranean Class 
Ancona Single White 27 2.04 
or Rose 
Blue Andalusian Single White 32 249 
Buttercup Buttercup White 2.94 23 
Catalanas Single White 36 27 
Leghorn Single White 27 20 
or Rose 
Minorca Single White 386 32 
or Rose 
Spanish Single White 36 2.94 


ens will begin to lay their eggs at an earlier age. In addi- 
tion, chickens lay an increased number of eggs when 
they are exposed to 14 to 16 hours of light per day. _ 

Egg formation is a complicated process. It begins in 
an organ called the ovary, with the development of the 
yolk. After about nine days, the yolk is released from the 
ovary and enters a tube called the oviduct. The egg 
white, the membranes (thin layers of eggshell lining), 
and the shell itself are formed around the yolk as it 
passes through the oviduct. The addition of egg white 
and eggshell membranes occurs in only a few hours. 
But shell formation takes at least 20 hours. The whole 
process, from the time the yolk enters the oviduct until 
the egg is laid, takes about 24 hours. 

Hens are generally kept for one year of egg produc- 
tion. The number of eggs a hen is able to lay decreases 
slowly during the year until the rate is too low to be 
profitable. Hens are then slaughtered for meat. A com- 
mercial laying hen may produce an average of nearly 
245 eggs a year. A 

On large commercial farms, thousands of birds may 
live in wire cages. Sometimes these are built one on top 
of another to form batteries. Or the birds may be kept in 
houses to which /itter (bedding) is added continually, in 


Chicken 


The chicken industry Most commercial chicken farms specialize in producing either eggs or meat. Many are huge, 
highly automated concerns. Some egg-producing farms may have 1 million laying hens. 


Breeding chickens. Chicks are hatched in large incubators, above left. They are sorted by sex 
and examined for disease, above centre, before they are shipped in crates to the farms where they 


will be raised, above right. 


à 
Ù A 
Producing eggs. Laying hens are kept in large laying houses, above left. The eggs are collected 
automatically by belts that run below the cages. Before the eggs are sold, workers grade them by 
viewing them over bright lights, above right. This process is called candling. 


rooder, which keeps them warm and 


Producing broilers. Newborn chicks are first housed ina bre 
es above left. At about 7 weeks of age, broilers are shipped i € 
ntre. There, they are slaughtered, cleaned, and packed for marketing 


n crates to processing plants, above 
to consumers, above right. 
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an intensive method called the deep litter system. Eggs 
are collected each day. On large battery farms, this is 
done automatically. Eggs roll down the sloping floors of 
the cages onto a moving belt that carries them to proc- 
essing equipment. This equipment organizes the eggs 
into orderly rows and then washes, rinses, and dries 
them. 

After the eggs have been cleaned, they are rolled 
over bright lights. The lights shine through the shell, al- 
lowing workers to see inside the egg. This process is 
called candling. Candling enables workers to detect 
eggs that are cracked or have blood spots or other im- 
perfections. Workers also grade (rate) eggs by candling. 
After they have been inspected, the eggs are weighed, 
separated according to size, and packed in cartons or 
egg cases for shipping. 

Producing meat. Most chicken meat comes from 
broilers. Broilers are chickens that are slaughtered at 5 
to 12 weeks of age. Some meat also comes from roast- 
ers (chickens that are killed when they are 4 to 6 months 
old) and from laying hens that are killed after their year 
of producing eggs. This section discusses broilers. 

Broilers are fed a rich, high-energy diet to make them 
grow fast. In most cases, broilers are killed at about 7 
weeks of age. By then they may weigh as much as 2 kilo- 
grams. 

After being slaughtered, the chicken is scalded and 
the feathers are removed. Then it is singed (lightly 
burned) with a flame to rid the body of tiny hairlike 
feathers. Shanks, feet, and head are removed and the in- 
ternal organs are taken out. At this stage the chicken 
may be inspected by an official to make sure it is clean 
and free from disease. After inspection, the chicken is 
washed and cooled in ice water or in a refrigeration 
unit. The chicken may be cut in half or into parts for 
marketing to consumers. Some poultry are further proc- 
essed into chicken burgers, chicken bologna, batter- 
dipped chicken pieces, deboned chicken pieces, and 
many other speciality items. 


History 


Early history. Most experts believe that chickens de- 
veloped from the red jungle fowl, a species of wild fowl 
found in Southeast Asia. People probably began to tame 
the chicken in prehistoric times. They bred chickens for 
feather colour, egg colour, body size, and other charac- 
teristics. Records from China show that people raised 
chickens there as early as 1400 B.C. As chickens were 
brought into Europe, they were bred to produce many 
varieties. 

During the 1500's, chickens were often taken on 
board ships as a source of food, to provide both eggs 
and meat. Spanish explorers took certain breeds to 
North America at that time. 

The 1900's. The poultry industry became important 
during the early 1900's. Many improvements were made 
in breeding techniques. By the mid-1900's, chickens had 
become the main product on many farms. Today, 

smaller farms still combine crop production and 
chicken or egg production. Most large commercial 
poultry farms, however, do not grow crops or raise 
other animals. 


Scientific classification. The chicken belongs to the family 
Phasianidae. It is Gallus domesticus. 


Related articles in World Book include: 


Bantam Gizzard 
Egg Jungle fowl 
Embryo Poultry 
Feather 
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I. The body of a chicken 
Il. Kinds of chickens 
A. American class chickens 
B. Asiatic class chickens 
C English class chickens 
D. Mediterranean class chickens 
E. Other classes 
F. Commercially important breeds 
Ill. The chicken industry 
A. Breeding and hatching 
B. Raising chicks 
C Producing eggs 
D. Producing meat 
IV. History 
Questions 
How are chickens like other birds? How are they different? 
What are chickens raised for besides meat and eggs? 
What are the comb and wattles? 
What is an incubator? 
How old do chickens have to be to lay eggs? 
From what type of bird did the chicken originate? 
What is the most important white-egg producing breed? 
At what age are most broiler chickens slaughtered? 
How does artificial lighting affect egg production? 
What are the crop and gizzard used for? 
Chickenpox, also called varicella, is a common, gen- 
erally mild, contagious disease of children. The attack 
may be so mild that it is not recognized. However, new- 
born infants whose mothers have the disease within five 
days of delivery may become severely ill. Chickenpox 
may kill children receiving radiation or drug treatment | 
for leukaemia or other forms of cancer. 
The first sign of the disease is a kind of skin rash. 
Fever, headache, and a general feeling of discomfort 
often accompany the rash. Some patients also develop a 
sore throat. Red blotches appear first on the skin of the 
back or chest. They change into itching pimples after a 
few hours, and then into blisters that enlarge and may 
become filled with a milky liquid. The blisters dry up in 
a few days and are covered with scabs (dried tissue). The 
skin rash appears in clusters (groups). New blotches 
form while old ones change from pimples to blisters 
and dry up. 
The incubation period (time between exposure to the 
disease and the appearance of symptoms) ranges from 
11 to 20 days. Chickenpox is caused by the varicella- 
zoster virus, which is one of the herpesviruses. This 
same virus causes shingles (see Herpesvirus). A child 
who has had chickenpox usually does not get it again. 
Adults may get the disease if they did not have it in 
childhood. However, they are more likely to develop 
shingles. In some patients, secondary infections follow 
the chickenpox. An uncommon but serious complication 
is Reye's syndrome (see Reye's syndrome). 4 
In otherwise healthy children, treatment of cht. 
pox is limited to relieving the symptoms, especially Ia 
ing. In addition, the patient's fingernails should be kep 
short and clean to lessen the risk of infection from 
scratching. Aspirin should not be given because of the 
possible link to Reye's syndrome. 


See also Disease (picture: Diseases may be either in- 


fectious or noninfectious; 
table: Some communicable 
diseases). 

Chickpea, also called 
garbanzo, is a plant grown 
for its nutritious, edible 
seeds. The chickpea plant Pod 
is cultivated in India, the 
Middle East, northern Af- 
rica, southern Europe, Cen- 
tral America, and the 


Seed 


Flower 


United States. The chick- 
pea plant grows approxi- 
mately 30 to 60 centimetres 
high. The plant bears rec- 
tangular pods that contain one or two chickpeas. Chick- 
peas may be white, creamy yellow, red, brown, or 
nearly black. 

Chickpeas are high in carbohydrates and are a good 
source of protein. In India, people eat roasted chickpeas 
as a snack. They also use chickpeas to make a split pea 
soup called dha/. People in the Middle East and south- 
ern Europe make hummus by mashing cooked chick- 
peas and adding lemon juice, olive oil, garlic, and 
crushed sesame seeds. It is used as a spread, dip, or 
sauce. Chickpeas also are used to make small cakes 
called felafe/, which are deep-fried in oil. 

Scientific classification. The chickpea belongs to the pea 

family, Leguminosae (Fabaceae). It is Cicer arietinum. 
Chicle is a gummy substance obtained from the latex 
of certain tropical trees. It is an important ingredient in 
much chewing gum, a type of sweet that people chew 
but do not swallow. 

Most chicle comes from 
the latex of sapodilla, or sa- 
pota, trees that grow in Be- 
lize, Guatemala, and Mex- 
ico. The finest chicle 
comes from Guatemala. 

Workers collect the latex 
during the rainy season. 
They tap the trees by mak- 
ing V-shaped cuts in the 
bark. The latex flows from 
the cuts and collects ina 
Container at the tree's base. 
Some trees die as a result 
of the tapping. Weakened 
trees may die unless they 
are untapped for at least 
five years. 

The milklike latex is 
boiled until it becomes 
thick and sticky. It is then 
kneaded (squeezed) to 
Press out the water. Chicle 
'smarketed in 9- to 14- 
kilogram lumps. It can be 
shaped or moulded more 
easily than rubber because 
itis extremely plastic. 

See also Chewing gum 

low gum is made); Sapo- 
dilla; Latex. 
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Aworker taps a tree to ob- 
tain latex for making chicle. 
The latex is collected by mak- 
ing deep cuts in the bark of 
the tree to a height of about 
10 metres. 
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Chicory, also known as succory, is a plant grown for 
its leaves and roots. The leaves are eaten as a vegetable. 
The roots are ground, roasted, and either mixed with 
coffee, or used as a coffee substitute. Chicory is culti- 
vated for its root in Europe and North America. 

The heart of leaves develops in winter from large tap- 
roots. The roots are kept in boxes of sand or light soil, 
away from light. The tight, white heart of leaves can be 
eaten as a salad or cooked. 

Chicory is grown as a vegetable in Europe. It is espe- 
cially popular in Belgium. 

The chicory plant has spreading branches and bright 
blue, pink, or white flowers. It is especially common on 
limestone soils. 

Scientific classification. Chicory belongs to the daisy fam- 
ily, Compositae (Asteraceae). It is Cichorium intybus. 

Chief, Indian. See Indian, American (Government). 
Chief executive. See President of the United States. 
Chifley, Ben (1885-1951), served as prime minister of 
Australia from 1945 to 1949. He became prime minister 
and leader of the Labor Party one month before the end 
of World War Il, succeeding John Curtin, who died in 
office. 

Chifley was prime minis- 
ter at a difficult time in 
Australia's history. The 
Chifley government felt 
that many of the controls 
and regulations that had 
governed the economy 
during wartime should not 
be relaxed too quickly. 
Continuation of some of 
these restrictions, particu- 
larly petrol rationing, into 
the late 19405 irritated 
many people. In 1947, the 
government attempted to 
nationalize the private 
banks. This provided incentive for the anti-Labor forces, 
which had been recently reorganized by Robert Gordon 
Menzies, to campaign against the policies of the Chifley 
government. At the general election of 1949, the Labor 
government was defeated. 

Ben Chifley was a quiet, pipe-smoking, determined 
man. He was not a polished public speaker. In his later 
years, he suffered from an affliction of the throat that af- 
fected his voice. Despite his strong background in the 
Labor movement and his deep attachment to Labor prin- 
ciples, he was admired by political opponents as well as 
his friends for his even temperament, honesty, simplic- 
ity, and fairness. 

Early life. Joseph Benedict Chifley was born at Bath- 
urst, New South Wales, on Sept. 22, 1885. After leaving 
school, he attended night classes and a technical school. 
In 1903, Chifley joined the New South Wales railway as a 
shopboy. In 1914, he became an engine driver and mar- 
ried Elizabeth McKenzie. Chifley became active in the 
union, and represented the interests of the railway 
workers. 

Member of Parliament. Chifley first stood for fed- 
eral Parliament for the seat of Macquarie in 1925. He 
was narrowly defeated. In 1928, he stood again and was 
elected by a comfortable majority. 


Ben Chifley 
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Thousands of people lost their jobs during the Great 
Depression. The Scullin government was defeated at the 
1932 election. Chifley lost his seat. 

After the beginning of World War Il (1939-1945), Chif- 
ley was appointed Commonwealth director of labour in 
the Department of Munitions. In September 1940, Chif- 
ley regained the seat of Macquarie and was elected to 
the opposition front bench. The Labor government 
came to power in October 1941. Chifley became treas- 
urer and held the position until December 1949. 

Prime minister. On July 5, 1945, John Curtin died. 
Ben Chifley was elected leader of the parliamentary 
Labor Party on July 12 and consequently became prime 
minister. Within the space of a month, the war with 
Japan ended, and Chifley’s government had to demobi- 
lize the armed forces. In the general election of 1946, the 
Labor Party was returned to power with a majority of 14 
over the opposition parties. 

One of the major tasks facing the Chifley government 
after the war was the resettlement of the many thou- 
sands of men and women who had served in the Aus- 
tralian armed forces. The government had laid plans in 
the early 1940s, and Chifley had held the portfolio of 
minister for postwar reconstruction when he was also 
treasurer, 

In the election of December 1949, the Labor govern- 
ment was defeated and the Liberal-Country Party coali- 
tion came to power. Chifley continued as leader of the 
Labor opposition until he died on June 13, 1951. 
Chigger, also called jigger, is the common name of 
two kinds of pests that attack human beings. One is the 
chigoe flea, an insect, the other refers to the larvae of 
certain mites, that are arachnids. 

The female chigoe buries her head into the flesh of 
humans and other mammals and sucks their blood. She 
holds her abdomen outside the host's body. As the chi- 
goe feeds, her body swells to about the size of a pea. 
She becomes packed with eggs which she lays in large 
numbers. By burying into skin, chigoes cause sores 
which may become infected. 

The larvae of chigger mites also suck the blood of 
their hosts, They attach themselves to the skin using 
piercing mouthparts. In some northern countries chig- 
gers are called harvest mites. 

Chiggers are merely a nuisance in Europe and North 
America. But in eastern Asia and many Pacific islands, 
they are a serious danger because they carry scrub 
fever, a disease also known as Japanese river fever or 
tsutsugamushi. Chiggers usually get the disease from in- 
fected rodents, The mite 
keeps the disease during 
its immature stage as a 
larva, and as an adult, and 
gives it to the larvae of the 
next generation, which 
pass it on to human beings. 

Scientific classification. 
The chigoe flea belongs to the 
flea order Siphonaptera. It is 
Tunga penetrans. Chiggers are 

mites, order or subclass Acari, 
family Trombiculidae. 


See also Mite. 


Chigoe. See Chigger. Harvest mite chigger 


Chihuahua (pop. 406,830) is an important city in north- 
ern Mexico and the capital of Chihuahua state. Chihua- 
hua lies approximately 1,250 kilometres northwest of 
Mexico City, in the centre of a rich cattle and silver- 
mining region. For the location of Chihuahua, see Mex- 
ico (political map). The city was founded in 1709, 
Chihuahua has a mild climate. Nearby are large cattle 

ranches and plants for smelting silver, gold, lead, and 
zinc. The city has won fame as a breeding centre for tiny 
dogs called Chihuahuas. 
Chihuahua is the smallest breed of dogs. Chihuahuas 
stand about 15 centimetres high at the shoulder and 
weigh from 0.5 to 2.5 kilograms. There are two varieties 
of chihuahuas, the smooth coat and the long coat. Chi- 
huahuas may be almost any colour with a variety of 
markings. The chihuahua is loyal to its owner and makes 
an ideal pet and companion in the city and in the coun- 
try. 

The chihuahua is often referred to as the “royal dog of 
the Americas.” It was developed in Mexico and is named 
after the Mexican state of Chihuahua. The dog is called a 
chihuahueno in Mexico. Some experts believe the chi- 
huahua originated more than 500 years ago. 

See also Dog (picture: Toy dogs). 


The chihuahua, like this long-coat variety, stands about 15 cen- 
timetres high. The breed developed in Mexico. 


Chilblain is a condition in which the skin stings, 
itches, burns, and sometimes turns red. It affects partic- 
ularly the skin of the feet. The principal cause is exp 
sure to extreme cold, or to extreme cold and wet. The 
feet become sensitive to cold after one attack, and easily 
suffer further attacks. b 

Chilblains may usually be prevented by protecting the 
feet with warm shoes and heavy socks during cold, wet 
weather. Regular exercise and massage help to improve 
the circulation in the area affected by chilblains. 

The amount of tissue damage that occurs with chil- 
blains is less severe than that of frostbite. The best Way 
to treat chilblains is to raise the affected area and allow 
it to warm up at room temperature. 

See also Frostbite; Immersion foot. 


palron of different ages vary widely in their social development. A toddler may be content to 
play alone, top left. By the early school years, many youngsters prefer to play in a group, right. 
eing part of “the gang’ is extremely important to most preteenagers, bottom left. 


Child 


Child is a person between about 18 months and 13 
years of age. Childhood is one of the major stages in a 
person's development. At 18 months of age, children 
have just begun to outgrow baby clothes, though many 
must still wear nappies. By the age of 13, most boys and 
girls have nearly doubled in height and quadrupled in 
weight. They have also begun to develop sexually. They 
are thus starting to look more and more like young 
adults, But growing up involves far more than physical 
growth and development. It also involves significant 
pues in a child's behaviour, thought processes, emo- 
fees and attitudes. These psychological changes 
EY determine the kind of adult that a child will be- 
Sage speaking, a child is anyone who is not yet an 
fron t. According to this definition, childhood extends 
ang birth until sometime past the age of 20—the age at 
ich most people reach their full adult physical 
aot However, childhood is usually considered to be 
7 iy shorter period. In most industrialized countries, 
im arded as one of three stages that people pass 
infa, ugh from birth to adulthood. The other stages are 
iBone, and adolescence. Infancy extends from birth to 
ut 18 months of age. Adolescence begins at about 
a 3 and lasts to adulthood. Childhood is the period 
cain een infancy and adolescence. In some developing 
Hie eee people are considered to be adults after they 
ch the age of 12 or 13, and adolescence is not re- 


garded as a distinct stage of development. 

Parents play a vital role in their children’s develop- 
ment. One of the chief concerns of parents is to help 
their children develop normally. The word normal has 
two meanings as applied to child development. One 
meaning concerns the absence of physical and mental 
disorders that are considered abnormal in most socie- 
ties. These disorders include epilepsy, schizophrenia, 
and spastic paralysis. Relatively few children are born 
with or develop such physical and mental disorders, 
and so the vast majority of children are normal accord- 
ing to this definition. 

The second meaning of normal concerns the degree 
to which a child possesses certain skills or traits that the 
child's particular society values. Children are regarded 
as normal in this sense of the word if they compare fa- 
vourably with the majority of children in developing a 
valued trait or skill. In every society, normal develop- 
ment includes learning to communicate, to get along 
with other people, and to act intelligently and responsi- 
bly. These skills and traits are essential to group living, 
and so all parents are expected to help their children 
develop them. 

Other skills and traits are valued only by particular so- 
cieties. In industrialized countries, for example, children 
are expected to learn how to read and write. A child 
who fails to acquire these skills may be considered ab- 
normal. In developing countries, on the other hand, 
many children never attend school. Instead, they may be 
assigned farm or household chores. These children are 
regarded as normal if they acquire the necessary farm 
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or household skills. They are not considered abnormal if 
they cannot read and write. In some societies, particu- 
larly those in the West, such personality traits as compe- 
titiveness and independence are encouraged. In other 
societies, these traits are considered abnormal and so 
are discouraged. 

The role of parents thus varies according to the skills 
and personality traits that children are expected to de- 
velop. The role of parents also varies according to the 
needs of children at different stages of their develop- 
ment and according to the different needs of individual 
children. 

This article discusses the stages of childhood, individ- 
ual differences among children, and special problems of 
childhood, It also describes how parents can best pro- 
mote their children’s development. For similar informa- 
tion about infancy and adolescence, see the articles Ad- 
olescent and Baby. 


The stages of childhood 


A child's psychological growth depends on the child's 
environment. Environment consists of everything with 
which a child comes in regular or frequent contact, in- 
cluding other people. The majority of children receive 
the environmental help they need for normal psycholog- 
ical development. 

However, psychological growth is also affected by 
physical factors. For example, advances in learning abil- 
ity are influenced by the development of the nervous 
system. Children do not develop physically at the same 
rate. As a result, their readiness for psychological 
growth also varies. A child who develops at a somewhat 
slower rate than average is not necessarily abnormal. 

Childhood can be divided into four stages based on 
periods of major psychological change. These stages 
are (1) the toddler stage, (2) the preschool years, (3) the 
early school years, and (4) the preteenage years. 

The toddler stage lasts from about 18 months to 3 
years of age. A child's physical growth is generally 
slower during this second 18 months after birth than it 
was during the first 18 months. 

By 18 months of age, most children can feed them- 
selves, walk and run a short distance, stack some build- 
ing blocks, and say a few meaningful words. A toddler is 
expected to improve on all these skills. But the develop- 
ment of language skills—especially the building of 
sentences—is a major challenge. Most 2-year-olds use 
one or two words for an entire thought. Parents cannot 
always be sure what the words mean, For example, a 
child who says “milk” or “milk gone” may mean anything 
from “I want some milk’ to “I just spilled my milk.” By 3 
years of age, however, most children can link several 
words together to form a fairly complete sentence. They 
can speak about 900 words—an enormous increase over 
the average 10- to 20-word vocabulary they have at 18 
months of age. 

Toddlers also vastly improve their powers of imitation 
and imagination. Some kinds of imitation are fun and at- 
tract attention, such as imitating the sounds that animals 
make. Most toddlers have an active imagination and 
love to pretend. They may pretend that a cup of water is 
a cup of tea or that a tricycle is a car or an aeroplane. 

A toddler's social relationships develop slowly. Until 
children are about 2 years old, they tend to be shy with 


other youngsters. Children usually overcome this shy- 
ness after a few minutes, though they may still consider 
another child more as an object than as a person. By 3 
years of age, children start to realize that they have 
things in common with other children. They then begin 
to regard them as equals. 

Toddlers form their strongest attachments to their 
parents or substitute parents. Above all, toddlers want 
to feel assured that they have their parents’ acceptance 
and approval. As a result, they are sensitive to any sign 
of rejection or disapproval. 

The preschool years extend from about 3 to 5 years 
of age. This period helps prepare children for the de- 
gree of independence and responsibility they will be 
given during the next stage of childhood. Preschoolers 
are highly active and constantly exploring the world 
around them. At the same time, they are beginning to 
learn that there are certain standards of behaviour— 
things they should and should not do. 

By about 3 or 4 years of age, the majority of children 
have become increasingly aware of themselves and of 
other people. They are not only more conscious of their 
own actions, but they have also begun to realize that 
other people have feelings like their own. At this stage 
of development, children then start to govern some of 
their actions according to the pleasure or displeasure 
that they give another person. 

One of the first standards that all children are ex- 
pected to learn is control of the bowels and bladder—a 
process called toilet training. However, the age when 
such control becomes possible varies greatly among 
children. In addition, the age when a child is expected to 
develop the control varies greatly among societies. 
Most children, however, have started to develop it by 
their third year. 


r children 
d pictures 
build sentences: 


Developing language skills is a major challenge fo! 
during the toddler stage. Many parents use stories an 
to help toddlers increase their vocabulary and 


ying make-believe can help children learn adult roles. 
ese youngsters may be pretending that they are parents pre- 
Paring to take their children for a ride in the family car. 


Other standards of behaviour besides toilet training 
are also taught to children in every society. These stand- 
ards include obedience, truthfulness, respect for prop- 
erty, and various sex role standards—that is, the roles 
that people are expected to play as males or females. As 
in the case of toilet training, the age when children are 
‘expected to learn each standard varies among societies. 
Most children, however, are capable of such learning by 
About 3 or 4 years of age. 

_ Most parents use rewards and punishments to teach 

their children standards of behaviour. They reward chil- 

dren for desired actions and punish them for undesired 

‘Ones. A word of praise or a hug is usually a sufficient re- 
Ward. Punishment usually consists of a strong “no” or a 
light slap. Gradually, a child learns that some actions are 

good and some are bad. In most cases, however, itis 

e parents who must decide the goodness or badness 

Of an action. 

-Preschoolers also learn standards of behaviour 

through a more or less unconscious process called 
identification. The process often begins during the tod- 

dler stage, but it becomes fully developed during the 

Preschool years. Children identify with another person if 

t ey feel that they have the same physical and psycho- 

logical characteristics as that person. Most children 
identify with one or more members of their family, es- 

Pecially their parents. 

4 The majority of 3- and 4-year-olds do not know they 

fave a choice in their actions. If something they do dis- 
" Pleases their parents, they feel anxious, ashamed, or 
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sorry. But they do not blame themselves for the action. 
By about 5 years of age, however, most children start to 
realize that they can choose one action rather than an- 
other. Children then begin to feel guilt, as well as 
shame, if they behave wrongly. 

The early school years, which last from about age 5 
to 8, mark a major turning point in a child's psychologi- 
cal development. Children continue to improve their 
physical skills during this stage. But the period is distin- 
guished mainly by important advances in a child's men- 
tal, emotional, and social development. 

In most societies, children have been taught basic 
standards of social behaviour by the time they reach 
their fifth year. They are also learning to judge whether 
particular actions are right or wrong. A child can thus be 
given more independence. However, adults channel this 
independence along definite lines. In most industrial- 
ized countries, children must start school at about 5 or 6 
years of age. 

Every schoolchild is expected to learn to solve prob- 
lems, a skill that improves with practice. A 5-year-old 
may try to solve a problem by choosing the first solution 
that comes to mind. But a 6- or 7-year-old thinks about 
other possible solutions and recognizes why one is bet- 
ter than another. Children this age also begin to see 
how things are alike and how they differ. Finally, chil- 
dren gain confidence in their mental powers and start to 
enjoy solving problems correctly. 

By the age of 7 or 8, most children begin to rational- 
ize their beliefs—that is, to find reasons for holding 
them. They may thus decide that the standards of behav- 
iour they have learned are good standards to hold. Chil- 
dren this age also increasingly compare themselves 
with other youngsters. Such comparisons contribute to 
a child's se/f-image—that is, the opinion one has of one- 
self. The self-image formed during childhood can influ- 
ence a person's behaviour throughout life. 

Children begin to form a self-image during the pre- 
school years as they identify with their parents or other 
family members. A child's self-image is favourable or un- 
favourable, depending on the attitudes and emotions of 
the persons with whom the child identifies. For exam- 
ple, children who see mainly negative qualities in their 
parents will likely view themselves in a negative light. 
Children form a more favourable self-image if they have 
a better impression of their parents. When children 
compare themselves with other children, they reinforce 
or alter their basic self-image. 

The preteenage years extend from about age 8 to 
13. This stage is also known as preadolescence. During 
preadolescence, the rate of physical growth, which had 
been declining since infancy, increases sharply. The pre- 
teenager begins to grow heavier and taller and to de- 
velop the sexual characteristics of an adult. Most girls, 
for example, have their first menstrual period by age 12 
or 13. Most boys develop hair on their body and face, 
and their voice deepens. The entire stage during which 
a person matures sexually is called puberty. Some chil- 
dren reach sexual maturity before age 13. But the major- 
ity do not become sexually mature until the early teen- 
age years (see Sex (Puberty). 

During the preteenage years, a child's circle of 
friends and acquaintances, or peer group, plays an in- 
creasingly important role in the child's development. 
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Preteens begin to look chiefly to their peer group, 
rather than to their parents, for acceptance and ap- 
proval, They judge themselves according to peer group 
standards, and so their self-image continues to develop. 
A child's behaviour may also change noticeably under 
peer group pressure. 

During late preadolescence, children may begin to 
worry if a new standard of behaviour conflicts with an 
earlier one. They often relieve such anxieties by talking 
them over with their friends. Nevertheless, older pre- 
adolescents feel a growing need to keep their beliefs 
consistent. They may therefore revise or reject a con- 
flicting standard. Children this age also begin to reason 
that a wrong’ action may be permitted under some cir- 
cumstances, 


Individual differences among children 


Two main forces—heredity and environment—ac- 
count for the individual differences among children. He- 
redity is the process by which children inherit physical 
and mental traits from their parents. Environment con- 
sists of all the things in a child's surroundings that affect 
the child's development of the inherited traits. 

Individual differences among children are caused by 
heredity and environment acting together, not sepa- 
rately. In general, heredity limits what the environment 
can do in influencing a child's development. For exam- 
ple, every child inherits a tendency to grow to a certain 
height. Not even the best environmental conditions will 
enable a child to grow much taller than this height. But 
children need the right conditions, including proper 
nourishment and exercise, to grow as tall as their hered- 
ity allows. Heredity and environment together thus de- 
termine the physical differences among children. The 
two forces together also account for individual differ- 
ences in intelligence. 

Physical differences. Children differ greatly in their 
physical appearance and rate of growth. For example, 

the normal weight for 9-year-old boys in Western coun- 
tries ranges from 25 to 37 kilograms. Their normal 
height may be 130 to 140 centimetres. The normal 
ranges for 9-year-old girls are slightly lower. But most 
girls grow rapidly from about 9 to 12 years of age. Girls 
are normally heavier and taller than boys during these 


Learning to concentrate is 
one of the major achieve- 
ments of children during the 
early school years. Typical 9- 
year olds, /eft, take great 
pride in doing their work ac- 
curately. 


years. At about age 12, however, most boys start to 
grow rapidly, and the girls’ growth rate declines. By age 
14, most boys are again heavier and taller than most 
girls their age. Some children begin this rapid growth a 
year or two earlier or later than the majority. Children 
are not necessarily abnormal if their height and weight 
vary somewhat from the normal ranges for their age. 

Differences in intelligence among children are usu- 
ally measured by /Q (intelligence quotient) tests. These 
tests are designed to indicate a child's general mental 
ability in relation to other children of the same age. Each 
child's performance on the tests is rated by an IQ score. 
On most such tests, about two-thirds of all children 
score from 84 to 116. About a sixth score below 84, and 
a sixth score above 116. 

The IQ scores of persons related by blood generally 
differ less than the scores of unrelated persons. Some 
experts therefore conclude that general mental ability is 
largely inherited and is only slightly affected by environ: 
ment. Other experts, however, believe that environment 
has a strong influence on a person's intelligence. Their 
view is supported by studies of cu/turally deprived chil- 
dren. Children are considered culturally deprived if 
their home life lacks the kinds of experiences that will i 
help them profit from formal schooling. Many such chil- 
den have an IQ score below 80. But in a number of 
cases, culturally deprived children greatly improved 
their score after receiving special training and encour- 
agement in foster homes or in school. 

Some experts question the usefulness of IQ tests on 
the grounds that they do not measure basic mental 
skills. These experts point out that intelligence involves 
a variety of separate powers, such as memory, loge 
evaluation, and originality. A child may have little ability 
in some of these areas but exceptional talent in one or 3 
more other areas. The critics therefore believe that cai 
dren should be tested and evaluated for each menta 
skill separately. For more information on intelligence 
and IQ tests, see the articles Intelligence and Intelli- 
gence quotient. 


Special problems of childhood 


j are 
Some children develop patterns of behaviour that 
a problem to themselves and to the people aroun 
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Height Boys — Girls — 
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70 178 
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40 102 
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30 76 
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100 


80 


60 


40 


20 
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them. Under certain conditions, such behaviour may be 
a symptom of a deeper psychological or physical disor- 
der, A child who is psychologically disturbed may bene- 
fitfrom professional counselling. 

A child's behaviour is a symptom of a psychological 
disorder if it (1) differs widely from normal behaviour, (2) 
has undesirable consequences or side effects, and (3) 
distresses the child. All three conditions must be pres- 
ent before behaviour becomes a symptom. For example, 
achild who shows exceptional ability in school differs 
pest from most other schoolchildren. But the child's 

ehaviour is not considered a symptom because it does 
Not usually have undesirable consequences or cause 
Psychological distress. 

a number of childhood problems may be symptoms 
th deeper physical or psychological disorders. Two of 
i e most common such problems are (1) unrealistic 
ears and (2) aggressive and antisocial behaviour. 


Unrealistic fears. All children are afraid on occasion. 


o is thus a normal emotion. Fears are unrealistic if 
io occur regularly in the absence of real danger. In 
fight cases, such fears may be directly related to a 
fas es past experience. For example, a child who 
akan ah of all animals may have developed the fear 
aw eing attacked by an animal. In other cases, unreal- 
o Hin may be only indirectly related to a past event. 
tion noe a child who feels extreme guilt over an ac- 
devel ay expect severe punishment. The child may then 
elop an abnormal fear of death, accidents, or illness. 
io and antisocial behaviour. Psycholo- 
ae efine aggression as angry, hostile behaviour that 
ended to hurt or upset others. Such behaviour in 


young children can result from frustration. Children may 
feel frustrated if their demands are not met or if their 
feelings of worthiness and self-respect are threatened. If 
a child's anger becomes intense, it may erupt into a 
tantrum—a common form of aggression in young chil- 
dren. 

Children can learn to control aggression if they are 
taught at an early age that some of their demands will 
not be met. A child who develops such a frustration tol- 
erance is less likely to have severe or frequent tantrums. 
But children may have great difficulty developing the 
necessary tolerance if their parents are too strict or too 
permissive. If parents are too strict, a child may feel in- 
creasingly frustrated in trying to meet their high goals. If 
they are too permissive, the child may react aggressively 
to any frustration. In addition, parents encourage ag- 
gression if they are frequently angry and hostile them- 
selves. 

Most children learn to control aggression by the pre- 
teenage years. They may do so partly by channelling 
their energies into hobbies, sports, schoolwork, and 
other activities. Some children, however, do not learn to 
deal with aggression effectively. Instead, they may re- 
lieve feelings of frustration and hostility by antisocial be- 
haviour, such as bullying other children, stealing, or de- 
stroying property. Such behaviour worsens if the peer 
group encourages it. 

Other special problems may also be symptoms of 
psychological or physical disorders. These problems in- 
clude (1) Ayperactivity (extreme restlessness); (2) poor 
performance in school; (3) extreme shyness; and (4) bed- 


wetting. 
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Hyperactivity. Most hyperactive children cannot con- 
centrate on anything for more than a few minutes at a 
time. Scientists do not know the exact cause of the dis- 
turbance. There is evidence that some cases may be 
caused by an allergy to certain chemical additives in 
food, especially particular food colourings and dyes. 

Poor performance in school is frequently caused by 
a child's failure to learn to read. Failure in reading may 
be due toa physical or psychological problem, such as 
poor eyesight, poor hearing, or extreme shyness. The 
reading ability of most hyperactive or mentally retarded 
children is severely limited (see Mental retardation). In 
many cases, however, reading problems can be avoided 
if parents prepare their children for learning to read. 
Parents should thus make a practice of reading stories 
and poems to their children during the toddler and pre- 
school years, Parents should also acquaint their children 
with books and other reading materials and help them 

build a vocabulary. Schoolchildren who lack such prep- 
aration may fall behind their classmates in learning to 
read. Children also need a motive for learning to read. 
Parents help provide such a motive if they show that 
they value learning. 

Extreme shyness. \n some cases, children become 
overly shy if they are dominated by older brothers and 
sisters. Shyness may also begin as an inherited tend- 
ency. However, the precise causes of extreme shyness 
are not well understood. 

Bed-wetting. A habit of bed-wetting after about 5 
years of age is a physical or psychological symptom. 
Parents should not punish or threaten a child who has 
the problem, In every case, a doctor or psychologist 
should be consulted. 


The role of parents 


Mothers and fathers can best promote the develop- 
ment of their children in three major ways. They can do 
so by (1) understanding a child’s basic needs, (2) motivat- 
ing the child's behaviour, and (3) serving as models of 
appropriate behaviour. 

Understanding a child's basic needs. All children 
have certain basic physical and psychological needs. 
Both sets of needs must be met if a child is to develop 
normally. Poor physical health may harm a child's psy- 
chological development, and psychological problems 
may affect a child physically. 

Basic physical needs. Children need regular, nourish- 
ing meals, proper clothing, and a clean, comfortable 
home. They also require a reasonable amount of play 
and exercise and enough space to play in. Also, children 
who learn good health habits and standard safety prac- 

tices reduce the risk of diseases and accidents. 

Improved health care has greatly increased the life ex- 
pectancy of children in many countries during the 
1900s. For example, such diseases as diphtheria and 

whooping cough formerly killed thousands of children 
every year. But the development of immunization pro- 
grammes has sharply reduced the death rate from these 
diseases. Most children receive their first immunizations 
before 18 months of age. A child should be reimmu- 
nized for diphtheria, polio, tetanus, and whooping 
cough at about 4 to 6 years of age. For detailed informa- 
tion on the physical needs of children, see Health; Nutri- 
tion; and Safety. 


Basic psychological needs age determined by the 
skills and personality traits that a child is expected to de- 
velop. Some skills and traits are encouraged in every so- 
ciety. All children therefore have certain basic psycho- 
logical needs. Toddlers, for example, need to develop 
self-confidence, and so they must feel loved, wanted, 
and respected. Toddlers should also have enough vari- 
ety in their routine to help them develop language skills. 
Preschoolers especially need close contact with adults 
they like and admire. Such contacts help promote nor- 
mal emotional development. 

Children are expected to behave more responsibly 
after they reach school age. They must therefore be con- 
vinced that required standards of behaviour do not 
change from day to day. Preteens have a strong need to 
feel as successful as other children their age. Success 
often means measuring up to the sex role valued by so- 
ciety. The preteen thus requires freedom to develop the 
appropriate masculine or feminine qualities (see Sex 
[Sex roles). 

Motivating the child's behaviour. Parents motivate 
a child when they encourage the child to adopt a certain 
type of behaviour. Rewarding good behaviour is one 
means of motivation. Persistent misbehaviour should be 
punished. But punishments should be just. Children will 
understandably be upset if they are punished for behav- 
iour that they continually see in their parents. Parents 
should try to motivate children without making them 
think they are being manipulated. Instead, children 
should be made to feel that they were personally re- 
sponsible for improvements in their behaviour. 

Rewards and punishments work in cases that are not 
complicated by other factors. Children whose parents 
regularly encourage schoolwork are more likely to suc- 
ceed in school than are children who lack such encour- 
agement. A child who is taught to control aggression is 
less likely to become a bully than is a child who is not 
taught such control. Motivation is not always effective, 
however, because other factors also influence a child's 
behaviour. For example, children cannot be motivated to 
learn to read if they believe they lack the ability. Parents 
may also be unable to motivate a child who feels resent- 
ful or hostile toward them. 

Serving as models of appropriate behaviour. 
Children model themselves largely on their parents. 
They do so mainly through identification. Children iden- 
tify with a parent when they believe they have the quali- 
ties and feelings that are characteristic of that parent. 
The things parents do and say—and the way they do an 
say them—therefore strongly influence a child's behav- 
iour. However, parents must consistently behave like the 
type of person they want their child to become. 1 

A parent's actions also affect the self-image that chil- 
dren form through identification. Children who see 
mainly positive qualities in their parents will probably 
learn to see themselves in a positive way- Children who 
observe chiefly negative qualities in their parents Wi 
have difficulty seeing positive qualities in themselves. 
Children may modify their self-image, however, as they 
become increasingly influenced by peer group stan’ 
ards during the preteenage years. e 

Isolated events, even dramatic ones, do not necessar 
ily have a permanent effect on a child's behaviour. Chi 
dren interpret such events according to their estab- 


lished attitudes and previous training. For example, chil- 
dren who know they are loved can accept the divorce of 
their parents or a parent's early death. But if children 

feel unloved, they may interpret such events as a sign of 
rejection or punishment. 

In the same way, not all children are influenced alike 
by toys and games, reading matter, and television pro- 
grammes. As in the case of a dramatic change in family 
relations, the effect of an activity or experience depends 
on how the child interprets it. Each child's interpretation, 
inturn, depends on the child's standards of behaviour. 
for instance, violent behaviour on television may 
heighten the aggressive tendencies of a child who con- 
siders such behaviour permissible. Children are less 
likely to be influenced by TV violence if they have 
learned that violent behaviour is wrong (see Television 
(Effects on learning). In the end, the day-to-day behav- 
iour of parents themselves has a more powerful influ- 
ence on their children than isolated events and experi- 
ences. 
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How do most parents use rewards and punishments to teach 
their children standards of behaviour during the preschool 
years? 

What determines a child's basic psychological needs? 

What is frequently the cause of a child's poor performance in 
school? 

How can young children learn to control aggression? 

Why are children strongly influenced by their parents’ behav- 
iour 

How do friends and acquaintances influence a child's behaviour 
during the preteenage years? 

Why does the role of parents vary from one society to another? 


Child, Joan (1926- ), an Australian Labor Party poli- 
tician, became the first woman speaker of the House of 
Representatives in the Australian Parliament in 1986. 

Joan Olle was born in Melbourne. She and her hus- 
band, Hal Child, had five sons. After her husband died in 
1963, Child worked as a house cleaner and in factories 
to make ends meet. During this time, she became in- 
volved in the Labor Party. In 1974, Child won the seat of 
Henty in Victoria, and became the first woman repre- 
senting the Australian Labor Party to be elected to the 
House of Representatives. She became deputy speaker 
of the House of Representatives in 1984, and was 
speaker of the House from 1986 to 1989. 

Child abuse is a term that generally refers to mistreat- 
ment of a child by a parent or another adult. There is no 
standard definition of child abuse, however. A narrow 
definition is limited to life-threatening physical violence, 
including severe beatings, burns, and strangulation. A 
broader definition includes any treatment other than the 
most favourable care, and includes neglect, sexual or 
emotional abuse, and exploitation. 

No one knows how many instances of child abuse 
occur every year because many cases are never re- 
ported. In England and Wales, the National Society for 
the Prevention of Cruelty to Children (NSPCC) estimates 
that about 10 thousand children are physically injured 
each year, and a similar number are sexually abused. In 
the United States, the National Center for Child Abuse 
and Neglect estimates that nearly one million children 
suffer nonaccidental, life-threatening physical violence 
each year. Child abuse is thought to occur in many de- 
veloping and industrialized countries. 

Views about the causes of child abuse have changed 
through the years. Many social scientists once believed 
that only people with severe emotional problems would 
abuse children. However, studies indicate that most in- 
dividuals who abuse children do not suffer from tradi- 
tional psychiatric illnesses. Another common view is 
that abused children grow up to be abusive adults, a de- 
velopment referred to as the cycle of abuse. But re- 
search has shown that abused children do not necessar- 
ily become abusers as adults. 

Today, many experts believe child abuse is wide- 
spread because society regards physical punishment by 
parents as a reasonable way of changing children’s be- 
haviour. Thus, adults who hurt children sometimes only 
intend to correct them and do not realize how easily 
children can be injured. Another cause of child abuse is 
stress. Parents who are unemployed, very isolated, or 
under great stress for other reasons are more likely to 
abuse their children than parents who do not have such 
problems. Children who are difficult to care for, such as 
premature infants and handicapped children, create 
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more stress for parents. Thus, such children are more 
likely to be abused than are other children. 

The problem of sexual abuse has received much at- 
tention in newspapers and on television. Children are 
warned not to let people, even family members, touch 
them in ways that make them feel uncomfortable. Chil- 
dren also are instructed to tell a trusted adult if they are 
sexually abused. Children should be encouraged to dis- 
cuss anything that bothers them with a trustworthy 
adult. However, experts point out that frightening warn- 
ings about something small children cannot understand 
can terrify and confuse them. 

People all over the world have realized that child 
abuse is a big problem, One solution to the growing 
problem of child abuse is preventing family members 
from becoming so isolated or stressed that abuse oc- 
curs, Parent support groups and other professional serv- 
ices can help relieve many of the stresses that lead to 
abuse. In extreme cases, a juvenile court may place chil- 
dren in a foster home or other type of child-care facility. 
The International Society for Prevention of Child Abuse 
and Neglect was founded in 1977. It has members in 32 
countries and aims to prevent cruelty to children in 
every nation. 

Child-care centre. See Nursery school. 

Child labour is the employment of children as wage 
earners. It became a serious social problem during the 
Industrial Revolution in Great Britain during the 1700s, 
and the problem spread to other countries as they be- 
came industrialized, The problem arose when children, 
many below the age of 10, were employed in factories 
and mines, The children were forced to work long 
hours under dangerous and unhealthy conditions, and 
their wages were very small. 

Social reformers began to condemn child labour 
practices because of their ruinous effect on the health 
and welfare of children. The most effective attack on the 
evils of child labour may have come from Charles Dick- 


ens’ novel Oliver Twist (1837-1839). The book was widely 
read in Britain and throughout the world, and drew at- 
tention to the suffering of children. 

Gradually, countries passed laws to correct the 
abuses of child labour. But child labour is still a prob- 
lem. Millions of children work illegally in industrialized 
and developing countries under terrible conditions. In 
developing countries, the children may work as wage 
earners in factories or mines, or even by themselves as 
street traders. 

In Australia and New Zealand, North America, and 
most European countries, working children tend to be 
teenagers who hold part-time jobs. The working condi- 
tions of such children are carefully regulated by law. 
However, many children in industrialized countries still 
work as part of the family workforce. They may be em- 
ployed on a full-time or part-time basis in small factories 
or at home. 

In many developing countries in Africa, Asia, and 
Latin America, millions of boys and girls still hold full- 
time jobs illegally. In some countries, children under 15 
form a large part of the total work force, and there is lit- 
tle or no control over their working conditions. They are 
most commonly employed in mines, quarries, factories, 
and on farms. Some children work with their parents, 
doing simple but repetitive tasks, contributing to the 
family income. Other children may work by themselves 
because their parents are dead, disabled, or notable to 
get work. For example, although the law in Egypt pro- 
hibits the employment of children under the age of 12, 
its leather tanning industry has had a high number of 
child labourers since the 1800s. In Columbia, children 
work in agriculture, manufacturing, quarrying, and 
brickmaking. The gold industry in Peru employs many 
seasonal child migrant workers. Children are empl 
in the carpet manufacturing industry in Varanasi, India. 
In the Philippines, children are employed in the 
and clothing industries. 


Children worked carrying 
clay used to make bricks in 

England during the Industrial 
Revolution of the early 18005. 


Although the governments of most developing coun- 
tries have laws prohibiting the employment of children, 
they lack the money to enforce these laws. Also, the 
poverty in most developing countries means that 
parents need the additional help of their children for the 
family to survive. 

History of child abuse. Since ancient times, children 
have worked to help support their families, especially 
on farms. But child labour created no major social prob- 
lems until the Industrial Revolution, when the factory 
system of labour began. 

During the 1700's, many businesses in Britain began 
to hire children. Children could be paid lower wages 
than adults, and were not so likely as adults to cause la- 
bour troubles. Factory owners wanted to use their small, 
nimble fingers for tending machines. Children worked 
for low pay in dirty, poorly lighted factories, mills, and 
mines, They often performed jobs that needed adult 
strength. Many became permanently disabled or de- 
formed through having to do physical work for which 
they were not really capable, or having to work in foul 
atmospheres where poisonous gases or dust affected 
their lungs. Many children fell asleep over their work 
and were injured or killed by machinery that was inade- 
quately fenced or protected. 

Child workers were often deprived of the chance to 
attend school. Uneducated, the only work they were ca- 
pable of doing was unskilled labour. Thus, they had little 
chance to better themselves. 

First child labour laws. In 1802, the British Parlia- 
ment passed the first law regulating child labour. The 
law prohibited the employment of pauper children (chil- 
dren dependent on charity) under 9 years of age in cot- 
ton mills, Pauper children under 14 could not work at 
hight, and their workday was limited to 12 hours. In 
1819, the law was extended to include all children. No 
real provision for enforcing these laws was made until 
1833, when the Factory Act was passed which also made 
provisions for factory inspections, Germany was the sec- 
ey to pass national child labour laws. It did so 

The development of the textile industry in America 
depended heavily on children. In 1832, about 40 per 
Cent of all factory workers in New England, U.S.A., were 

een the ages of 7 and 16. In 1836, Massachusetts 
Passed the first state child labour law in the United 
States, The law prohibited the employment of children 
under 15 in any factory unless the children had attended 
“nt for at least three months during the preceding 
f, 

In 1890, an International Labour conference was held 
in Berlin, Germany, to examine the problem of child 
Workers, The International Association for Labour Legis- 

ion was established in Switzerland in 1900 with the 
‘im of setting up minimum standards for the protection 
of child workers. 

Modern legislation. Protective legislation against 
thild labour now applies in many nations, including 
Australia, the United Kingdom, and the United States. In 
‘ed Countries, the employment of children under a 

himum age is generally prohibited, as is employment 
eh School hours or for more than a few hours a day 

schooldays for children of school age. There is a 
Seneral provision against children carrying or lifting 
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anything too heavy for them. There are more detailed 
provisions to protect children and young people in such 
industries as mining, quarrying, shipping, and factories. 
Licences must be granted for children to take part in 
plays, films, and other forms of entertainment. 

In India, the Factory Act of 1948 prohibited the em- 
ployment of children in factories and regulates working 
conditions. Later child labour legislation prohibited the 
employment of children under the age of 14 in danger- 
ous occupations. It also regulated conditions of work in 
such jobs as transport, workshops, and plantations. 
Honk Kong prohibits the employment of persons under 
the age of 15 in any industry. In the Philippines, children 
under 15 are only allowed to work with their parents or 
guardians. Those between the ages of 15 and 18 may be 
employed for a certain number of hours each day, as 
long as the employment does not interfere with their 
schooling. 

The International Labour Organization (ILO) of the 
United Nations exists to improve working conditions 
throughout the world. It has adopted a series of conven- 
tions and recommendations over the years, which deal 
specifically with the employment of children and young 
people, For instance, the Minimum Age Convention 
provides guidelines on when, where, and under what 
conditions children may work. By 1988, 36 countries had 
ratified the convention. In many of these countries, the 
minimum age for light work is 12 years, and that for haz- 
ardous work is usually between 16 and 18 years, 

But the ILO has shown that there is still much to be 
done to protect children from being exploited by em- 
ployers. Until general living conditions are improved in 
many places, there will still be children who have to 
work to supplement their own or their family’s low in- 
come. 

Childbirth is the process by which a woman gives 
birth to a baby. A pregnant woman carries a baby within 
her body inside a hollow, muscular organ called the 
uterus. After about nine months, the baby passes out of 
the uterus and through the vagina, or birth canal. Child- 
birth is painful, but the severeness of the pain varies 
among women. 

The birth process is called /abour, It consists of a se- 
ries of actions that begin when the muscles of the 
uterus start to tighten and relax in a rhythmic pattern. As 
labour progresses, these muscle contractions become 
stronger and occur more frequently, causing the cervix 
(mouth of the uterus) to open. After the cervix has 
opened to a diameter of about 10 centimetres, the 
woman begins to “push” with her abdominal muscles in 
time with the contractions. This action forces the baby 
through the cervix and out of the mother’s body through 
the vagina. The amniotic sac, a membrane containing 
water that envelops the baby, breaks before or during 
labour, The water flows out through the vagina. 

Most babies are born headfirst. But in some deliver- 
ies, called breech births, the feet or buttocks come out 
first, After the baby has passed out of the mother’s body, 
the umbilical cord is cut and clamped, and the infant 
starts to breathe. The umbilical cord is a tubelike struc- 
ture that connects the baby to the p/acenta, an organ at- 
tached to the wall of the uterus. Food and oxygen from 
the mother’s blood pass through the umbilical cord to 
the baby during pregnancy. After the baby is born, the 
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muscles of the uterus continue to contract until the pla- 
centa separates from the uterus and is expelled through 
the vagina. The discharged placenta is called the after- 
birth. 

The period of labour varies greatly in length among 
women, It averages 13 to 14 hours for women having 
their first babies and lasts 7 to 8 hours thereafter. 

A woman may have to undergo an operation called a 
Caesarean section to deliver a baby. The surgeon re- 
moves the baby and the placenta through an incision 
made in the abdomen and uterus. Caesarean sections 
are performed for many reasons, but chiefly because 
the baby cannot pass through the birth canal. The 
woman's pelvis may be too small, or the baby may be 
too large. 

Methods of childbirth. In industrialized countries, 
most women have their babies in hospitals, which have 
specially equipped labour and delivery rooms. During 
childbirth, a woman may receive medication to relieve 
her labour pains. In some cases, a doctor will administer 
a drug to induce (bring on) labour. Before delivery, the 
doctor may widen the woman's vaginal opening by mak- 
ing a small incision called an episiotomy. 

In many cases, doctors use an electronic fetal monitor 
to record the baby’s heartbeat during labour. A signal 
from this machine warns if the baby is in danger. If so, a 
Caesarean section may be necessary. 

During the 1960's and the 1970's, many hospitals de- 
veloped educational programmes to prepare women 
for childbirth. A number of these programmes instruct 
both the mother and the father on pregnancy, childbirth, 
and infant care. In addition, such programmes as natural 
childbirth and the Lamaze method became increasingly 
popular. They teach various relaxation exercises and 
breathing techniques to help lessen the discomfort of 
labour, thus reducing the need for painkilling drugs. 
Such drugs are passed on to the baby through the pla- 
centa, and so some women choose to avoid them. Some 
women also prefer not to use the drugs so they can be 
alert throughout labour and function effectively during 
the “pushing” state. 

The Leboyer method of delivery was introduced in 
the United States in the mid-1970s. This method empha- 
sizes making birth as gentle as possible for the baby. For 
example, the Leboyer method calls for a quiet, dimly lit 
room rather than the standard bustling, brightly lighted 
delivery room. 

Other hospitals developed birthing rooms as an alter- 
native to the regular labour and delivery rooms, Most 
birthing rooms resemble a home bedroom. They are de- 
signed to make the delivery more relaxed and informal, 
while still having the hospital's facilities at hand if com- 
plications occur. 

See also Midwife; Premature birth; Reproduction 
(pictures: Birth of a baby); Toxaemia of pregnancy. 
Childe, Gordon (1892-1957), an Australian-born ar- 
chaeologist, made important discoveries of European 
prehistoric artifacts. He worked out important methods 
of interpreting his discoveries. These showed the 
changing social life of primitive societies. Childe’s 300 
publications include The Dawn of Civilization (1925), on 
the origins of civilisation, and Piecing Together The Past 
(1954), on artifact interpretation method. Vere Gordon 

Childe was born in Sydney. 


Many children in care live in children’s homes run by local au- 
thorities or voluntary organizations. 


Childers is the name of two Irish politicians, a father 
and son. 

Robert Erskine Childers (1870-1922), an author and 
politician, played an important part in the struggle for 
Irish independence. In 1914, he used his yacht Asgard to 
land guns and ammunition from Germany at Howth Har- 
bour for the Irish Volunteers. He was chief secretary to 
the Irish delegation that negotiated the Treaty of 1921. 
Later, he joined the Republicans, who opposed the 
treaty. 

In 1922, he was captured by Irish Free State forces, 
tried, and shot. Childers was born in London. He was ed- 
ucated at Cambridge University. In 1903, he published a 
spy story, The Riddle of the Sands. This story was made 
into a film in 1979. d 

Erskine Hamilton Childers (1905-1974) was presi- 
dent of the Republic of Ireland from 1973 until his death. 
He had been tanaiste (deputy prime minister) from 1969 
until 1973 in a government formed by the Fianna Fail 
Party. Childers was born in London and educated at 
Cambridge. He was first elected to Dail Eireann in 1938. 
Six years later, he gained his first government post, par- 
liamentary secretary to the minister for local govern 
ment and public health. After this, he held office in each 
Fianna Fail government until 1973. 

Children. See Child. 

Children in care are children looked after by the | 
state or by any of several voluntary organizations. Chil- 
dren come into care because they have no parent H 
guardian to provide for them, because they are handi- 
capped, or because their family life is not normal. i er 
example, their parents may be separated or divorced 9 
unable to look after them because of illness. Some oe 
ents abandon their children. In many countries, the sta 
also takes into care children who break the law. De- z 
pending on their age, such children may enter a com ap 
munity home, a detention centre, or an attendance ce 
tre. 
In England, Wales, and Scotland, local government 
authorities are responsible for the welfare and educ: an 
tion of children in care. In Northern Ireland, the The 
sibility for children in care lies with area boards 0 thort 
Department of Health and Social Services. Local au! 


Children in care often mix with children from families on spe- 
cial occasions such as a mass for handicapped children. 


ties look after children in children’s homes, which the 
authorities run themselves, or which are run by volun- 
tary organizations. Such organizations include Dr. Bar- 
nardo’s, the National Children’s Home, and the National 
Society for the Prevention of Cruelty to Children 

NSPCC). Some children’s homes specialize in looking 
after children with special needs such as those with 
physical handicaps. Many other children live with foster 
parents (parents chosen to look after children to whom 
they are not related). 

In South Africa, the Child Care Act provides for child 
care services, foster care, adoption, and residential care. 
Children’s courts are responsible for placing children in 
foster homes. The South African government pays foster 
tare grants and subsidizes children’s homes. 

In Australia, each state is responsible for the welfare 
ofthe child. Apart from adoption services, the states 
also place children in foster care and residential homes. 
In the Republic of Ireland, the state health boards act 
n behalf of ill-treated or neglected children in cases 
Specifically brought to their attention. The boards have 
Power to remove children from parents who abuse 
ae The charitable organization Care (the Campaign 
va e Care of Deprived Children) is active in this area. It 
ia set up in 1970. Care aims to publicize the problems 
ie puted children in Ireland. It also supplements the 
i "k of Ireland's major childcare organization, which is 

e Irish Society for the Prevention of Cruelty to Chil- 
ren (ISPCC), 

Satu Laws concerning juvenile detention and care 
ieo, rst passed by the British Parliament in the mid- 
Ma In the late 1800's, concern increased about the 
icf treatment of children. Dr. Thomas Barnardo set up 
‘irae in London in 1870 (see Barnardo, Thomas 
fae je NSPCC was founded in 1884. Its first presi- 
ae the Earl of Shaftesbury. $ 
i ce 1908, several acts have been passed in Britain to 
Prove the treatment and welfare of children. Modern 


s 
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legislation requires that, in all disputes involving chil- 
dren, the interests of the children come first. 
Children’s Crusade. See Crusades. 

Children’s home, also called an orphanage, is an in- 
stitution that cares for homeless children. Some chil- 
dren may be left alone after both their parents die. Oth- 
ers may be abandoned by their parents because of 
poverty, or may be removed from their homes because 
of neglect or abuse. Some children may be homeless 
because their parents do not want the responsibility of 
rearing them. 

The number of children's homes in most countries 
has been declining steadily, largely due to the efforts of 
child psychologists, social workers, and other child wel- 
fare specialists. These authorities disapprove of the im- 
personal care and overcrowded conditions of most in- 
stitutions. They believe that children should live in a 
family environment. 

Today, children’s homes have been largely replaced 
by places that offer short-term care to homeless chil- 
dren until they are placed in foster homes. The parents 
in a foster home volunteer to care for a child in their 
own home and they receive payment for the cost of the 
child's care. A permanent adoptive family is sought for 
each child. If a foster home or adoptive parent is not 
available, a child may be placed in a group home. Ina 
group home, a professional staff cares for a small num- 
ber of children. Such organizations as religious groups 
and government agencies provide funds for group 
homes. 

See also Foster parent. 

Children’s laws protect children from cruelty, sexual 
offences, neglect, or exploitation, and assure them of 
some education. Most countries have laws that protect 
the interests of children, 

The minimum age for full employment varies be- 
tween countries. In some countries, laws prohibit the 
employment of children under 13 years of age. Children 
between the ages of 13 and 15 must not be employed 
during school hours, or for more than 2 hours a day out- 
side school hours. 

Laws governing the treatment and health of working 
children have been passed in several countries. For ex- 
ample, the Factories Act of the United Kingdom requires 
children to have a medical examination when they join a 
factory and every year afterward until they become 
adults. 

Most countries require children to attend full time 
education for a number of years. Under the British Edu- 
cation act of 1944, children must attend school, or re- 
ceive adequate private tuition, up to the age of 15. The 
government raised this age to 16 in 1973. 

People can be punished for all types of cruelty to chil- 
dren, and for selling tobacco and intoxicating liquor to 
them. Parents and guardians can be punished for neg- 
lecting their children. 

The United Nations Convention on the Rights of the 
Child was adopted on Nov. 20, 1989. The various articles 
of the convention range from the right of children to ex- 
press their views, right to freedom of thought, the right 
to protection from abuse, and the right to a good stand- 
ard of living. 

See also Children in care. 

Children’s literature. See Literature for children. 
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Southern Chile's rugged coast is battered by strong winds and cold waters. The country’s spec- 
tacular landscape also includes lifeless desert, majestic mountains, and fertile river basins. 


Chile 


Chile is a long, narrow country on the west coast of 
South America. It is over 10 times as long as it is wide 
and stretches about 4,265 kilometres from Peru in the 
north to the southern tip of the continent. Of the South 
American republics, only Ecuador, Paraguay, and Uru- 
guay are smaller in area than Chile. Chile's name proba- 
bly comes from chilli, a native word meaning where the 
land ends. 

Chile is a land of great variety. The Atacama Desert in 
the north is one of the driest places on the earth, while 
parts of the south are among the rainiest. The towering 
Andes Mountains form Chile's eastern boundary, and 
low mountains rise along the country's Pacific coast. A 
series of fertile river basins called the Central Valley lies 
between the mountain ranges in central Chile. The land- 
scape of southern Chile is breathtaking. There are snow- 
capped volcanoes, thick forests, and huge glaciers. 
Many rocky, windswept islands dot the rugged shore. In 
the extreme south, where few people live, there are no 
railways and very few roads. 

Most Chileans are of mixed Spanish and native ances- 
try. Many others are of unmixed European descent. 
Chile's original inhabitants—known as Indians—form a“ 
tiny minority. Nearly all Chileans speak Spanish, the na- 
tion's official language, and most are Roman Catholics. 

The great majority of Chile’s people live in the Cen- 


C Santiago. 
€ ge: Spanish. 5 
f : República de Chile (Republic of Chile). 
rea: 756,626 km?. Greatest distances—north-south, 4,26 
east-west, 427 km, Coastline—5,338 km. 
Elevation: Highest—Ojos del Salado, 6,880 m above sea 
Lowest—sea level. 
Estimated 1996 population—14,436,000; density? 
people per km*; distribution, 84 per cent urban, 16 iene 
rural. 7992 census—13,231,803. Estimated 2001 populati 
15,461,000. 


5 km; 


level. 


Popu 


i s: Agriculture—wheat, beans, sugar beet, grapat 
potatoes, maize, apples, beef cattle, oats, citrus 
rice, nuts, poultry, barley, sheep. Fishing industry—| 
erel, sardines, anchovettas. Manufacturing—food p textiles; 
chemicals, iron and steel, beverages, paper produch m 
transportation equipment, metal products, wood pro bde- 
clothing, cement. Mining—copper, sodium nitrate, ees coll 
num, petroleum, gold, silver, manganese, iron ore, 10°" 
N Moni, anthem: "Canción Nacionale de Chile” (‘National Song 
of Chile’). 
| holiday: Independence Day, September 184 
urrency unit—peso. One peso=100 centavos. 


| 


A fashionable area of Santiago, Chile's capital, attracts many 
shoppers. Four out of five Chileans live in urban areas. 


tral Valley, which has the country's largest cities, major 
factories, and best farmland. More than four-fifths of all 
Chileans live in urban areas. Santiago, the capital, has 
about a third of Chile's total population. Since the mid- 
1900's, poor rural Chileans have poured into the cities in 
Search of a better life. But there are not enough jobs in 
the cities, In addition, most rural Chileans lack the skills 
needed for city jobs. As a result, the large cities have 
such problems as poverty, unemployment, and over- 
crowded slum housing. 

Chile ranks as the world’s leading copper-producing 
nation, and the country’s economy depends heavily on 
Copper exports. Farms in the Central Valley produce 
Plentiful crops but most fruit grown there is exported. 

ile must import much of its food, manufactured 
pas and petroleum. In most years, the cost of Chile's 
Mports far exceeds the value of its exports. The econ- 
omy also suffers from high inflation and widespread un- 
employment. 

For nearly 300 years, Chile was a Spanish colony. 
fter gaining independence from Spain in 1818, Chile 


Was ruled for a long period by democratic governments. 


Me long tradition of democracy ended temporarily in 
tanner military leaders overthrew the civilian gov- 
tod ent and set up a dictatorship. The country returned 

emocratic civilian rule in 1989. 


Government 


National government. Chile is a republic. The presi- 
nt serves as the head of state, and is elected by the 
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Chile’s flag. The white star 
stands for progress and hon- 
our. The red stands for the 
blood of heroes, the white for 
the snow of the Andes, and 
the blue for the sky. 


The Chilean coat of arms 
bears the motto By Right or 
by Might in Spanish. 


people to a four-year term. The president appoints a 
Cabinet of 20 ministers, who assist the president in car- 
rying out the functions of government. 

The Chilean legislature has two houses. Voters elect 
all of the members of the 120-member Chamber of Dep- 
uties and 38 of the 47 members of the Senate. Before the 
outgoing government leaves office, the remaining nine 
senators are appointed—four by the armed forces, three 
by the Supreme Court, and two by the president. Mem- 
bers of the Chamber of Deputies serve four-year terms. 
Senators serve eight-year terms. 

Local government. Chile is divided into 13 regions 
for purposes of local government. The regions are fur- 
ther divided into 54 provinces. The provinces are di- 
vided into 334 counties. The national government ap- 
points the regional and provincial administrators. The 
people elect county officials to four-year terms. 

Courts. The Supreme Court, Chile's highest court, 
consists of 16 judges appointed by the president. It re- 
views decisions made by lower courts. A separate body 
called the Constitutional Tribunal rules on the constitu- 
tionality of laws and reviews constitutional amendments. 


Chile lies along the west coast of South America. It borders Ar- 
gentina, Bolivia, Peru, and the South Pacific Ocean. 
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The nation’s court system also includes courts of appeal, 
criminal courts, and district courts. 

Armed forces. Chile's army, navy, and air force have 
about 96,000 members. Men aged 18 or 19 are con- 
scripted to serve for two years. Women aged 18 or 19 
may volunteer for two years of military service. 


People 


Population. For Chile's total population see the Facts 
in brief table with this article. The population is very un- 
evenly distributed. Relatively few people live in the 
northern desert or in the rugged Andes. Southern Chile, 
with its many islands and thick forests, is also thinly pop- 
ulated, Over three-quarters of all Chileans live in the 
Central Valley, which has a pleasant climate and the 
country's richest soil. 

Ancestry. Indigenous people, later called “Indians,” 
lived in what is now Chile long before the Spaniards ar- 
rived in the 1500's. Over the years, many Spanish settlers 
and Indians intermarried, Their descendants are called 
mestizos. Today, mestizos make up about 75 per cent of 
Chile's population. About 20 per cent of the people are 
of unmixed European descent, chiefly Spanish or British. 
About 3 per cent of all Chileans are of unmixed Indian 
ancestry. 

About 250,000 Araucanian people form the largest In- 
dian group in Chile. Their ancestors fought the Span- 
iards and their descendants for about 350 years. Today, 
most Araucanians live on reservations established in the 
southern part of central Chile during the late 1800s. 
Other Indians include small groups of Quechua and Ay- 

mara, most of whom live in the north. 


The social class structure in Chile is based chiefly on 
wealth, not ancestry. But nearly all members of the 
small, rich upper class are people of European descent, 
Mestizos make up most of the middle class. The lower 
class consists mainly of poor mestizos and most of 
Chile's Indians. 

Language. Nearly all Chileans speak Spanish, the 
country's official language. Many Araucanians speak 
their own language in addition to Spanish. 


Way of life 


City life. About 86 per cent of all Chileans live in cit- 
ies and towns. Santiago, the capital and largest city, has 
more than 4 million people. The next largest cities, 
Concepción, Valparaiso, and Viña del Mar, have fewer 
than 350,000 people each. 

In Santiago and other major Chilean cities, modern 
skyscrapers rise in busy commercial districts. The cities 
also have many Spanish-style buildings with red tile 
roofs and patios. Monuments and public buildings bor- 
der treelined streets. The cities are also known for their 
parks, gardens, and large plazas (public squares). 

Wealthy city dwellers in Chile live in luxurious high- 
rise apartment buildings or spacious houses with 
fenced-in lawns and gardens, The well-to-do include 
business executives, industrialists, and owners of coun- 
try estates who prefer to live in the city. Many middle- 
class city dwellers work in business or industry or have 
government or professional jobs. They live in apart- 
ments or comfortable single-family houses. Working- 
class city dwellers include shop assistants, factory work- 
ers, and other Chileans with low-paying jobs. Many 


At a colourful river market in rural Chile, merchants bring boatloads of goods to be sold in 
nearby villages. At the same time, they pick up locally grown produce to sell in the cities. 
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Housing in Chile includes sturdy wooden homes that perch on the steep, rocky south coast, /eft, 
and slum shacks on the outskirts of large cities, right. Many slumdwellers have moved from rural 
areas to the cities in an unsuccessful search for jobs and a better way of life. 


live in run-down buildings in older neighbourhoods. 

Since the 1940's, poor rural Chileans have flocked to 
the cities—especially Santiago—to find work. However, 
there are not nearly enough jobs for all the jobseekers. 
In addition, most of the newcomers are unskilled. Some 
get low-paying factory jobs or work as servants or mes- 
sengers. But the majority remain unemployed. 

Chilean cities have a severe shortage of low-income 
housing, as well as jobs, for poor people from rural 
areas. A large number of newcomers live in one-room 
shacks in crowded slums around the edges of the cities. 
The slums are called ca//ampas (mushrooms) because, 
like mushrooms, they seem to spring up overnight. 
Most callampas lack running water, electricity, and sew- 
ers. 

Rural life. Only about 14 per cent of the people of 
Chile live in rural areas. Most of them are farmers. 

Before the 1960's, almost all Chilean farmland con- 
sisted of huge estates called fundos, which were owned 
by a few wealthy families. Farm workers called in- 
quilinos lived on the fundos. For their labour, they re- 
ceived housing and a plot on which to grow food for 
their families, However, many plots were too small to 
provide enough food for a family. In the 1960's, the gov- 
ernment began a programme to break up many of the 
fundos and distribute the land among poor farmers. 
Today, numerous rural Chileans own small farms. But 
many others still work as labourers or tenant farmers on 
large farms. 

Most poor rural Chileans live in one- or two-room 
houses. In the north, where it is dry, many live in adobe 
houses with thatch or tile roofs. Farther south, where 

trees are plentiful, wooden houses with tar-covered 
roofs are common. Many houses lack electricity and 


running water. Rich landowners have large homes of 
brick or wood surrounded by lawns and gardens. 

Most small farmers, farm workers, and tenant farmers 
must struggle to support their families. The hardship of 
rural life has led many of them to move to the cities in 
the hope of finding a better life. À 

Clothing. Chileans dress much as people do in other 
Western countries. For rodeos and other special events, 
Chilean cowboys, called huasos, wear big flat-topped 
hats, ponchos, colourful sashes, fringed leather leg- 
gings, and boots with spurs. The clothing of the Arauca- 
nian Indian women of south-central Chile includes 
brightly coloured shawls and silver jewellery. 

Food and drink. Most Chileans have enough to e 
though many poor people lack a well-balanced diet. The 
Chilean diet is based on bread, beans, and potatoes. 
Most people also regularly eat at least a little meat in ee 
dition to many kinds of fish and shellfish. Meat and veg: ; 
etables are often combined in stews or thick soups: Chi 
eans enjoy a number of traditional dishes. Cazuela de . 
ave is a hearty soup consisting of chicken, rice, and veg 
etables. Pastel de choclo, a baked maize casserole, is F 
made of grated maize, minced meat, raisins, and H Z 
Other favourite dishes include a fish soup called Be 
marina and empanadas— pastry turnovers stuffed wi 
meat or seafood, eggs, vegetables, and fruit. Ta 

Coffee and tea, including a herb tea called agüita, >. 
popular beverages. Many of the wealthier people enj 
fine Chilean wines with their meals. form of 

Recreation. Going to the cinema is a popular | Na 
recreation in the cities. In Santiago and other mago 
ies, concerts, plays, ballets, and operas also attract fa 
audiences. Rural Chileans enjoy family gatherings an é 
visits to friends and neighbours. People throughou 


country celebrate various religious holidays with col- 
ourful processions and festivals. 

Chile's long Pacific coastline is dotted with scenic 
beaches. Holidaymakers from many countries flock to 
the luxurious coastal resort of Viña del Mar during the 
warmer months of December to March. Southcentral 
Chile's Lake Country offers fishing, boating, and hiking. 
Portillo and other ski resorts in the Andes attract 
wealthy Chileans and foreigners. 

Soccer is Chile's most popular spectator sport by far. 
Fans crowd the stadiums to watch professional games 
and cheer their favourite teams. Chileans also enjoy 
such sports as horse racing, basketball, and tennis. 

Religion. Spanish colonists took the Roman Catholic 
religion to Chile. Today, about 80 per cent of all Chileans 
are Catholics. The Catholic Church operates many 
schools in Chile, and church leaders have actively pro- 
moted political and social reforms. 

The number of Protestants in Chile is growing. Protes- 
tant groups include Baptists, Lutherans, Methodists, and 
an increasing number of Pentecostal churches. 

Education. More than 90 per cent of all Chileans 
aged 15 and over can read and write. Chile provides 
free state primary education, and children must attend 
eight years of primary school. 

Chile has both state and private secondary schools. 
The private schools charge tuition. Most of them are op- 
erated by the Catholic Church. State secondary schools 
are free. Many primary school leavers do not go on to 
secondary school because they must look for jobs to 
help support their families. Most of Chile's secondary 


Fary worshippers arrive for Mass at a small Roman Catholic 
m in the town of Castro. About 80 per cent of the people of 
ile are Roman Catholics. 
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At a village primary school, Chilean youngsters learn to read 
and write. Chile provides free state primary education, and chil- 
dren must attend eight years of primary school. 


Skiing in the Andes Mountains is a popular form of recre- 
ation among well-to-do Chileans. Such ski resorts as Portillo, 
above, also attract many holiday-makers from abroad. 
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school students come from upper middle-class or 
upper-class families. 

Chile has 23 universities. They are located throughout 
the country and have a total enrolment of about 125,000 mæ] International boundary + | Elevation above sea level 
students. University students are a powerful political 
force that worked for the return of democratic govern- 
ment in Chile through demonstrations and other means. 

The arts. Chile's greatest achievements in the arts 
have been in literature. La Araucana, written by Alonso 
de Ercilla y Zúñiga in the late 1500s, ranks as one of the 
great epic poems in Latin-American literature. It tells of 
the Araucanian Indians’ fight against the Spanish con- 
querors of Chile. In 1945, the Chilean poet Gabriela Mis- 
tral became the first Latin-American writer to win the 
Nobel Prize for literature. Her works express great sym- 
pathy for the needy. Another Chilean poet, Pablo 
Neruda, won the 1971 Nobel Prize for literature. Many of 
Neruda's poems express the dreams and frustrations 
common to many Latin Americans. 


Land 


Chile covers 756,626 square kilometres along the 
Pacific coast of South America. It extends about 4,265 
kilometres from north to south but is only about 400 
kilometres wide at its widest point. A low range of 
mountains rises along Chile's Pacific coast. The lofty 
Andes Mountains form the country's eastern boundary 
with Bolivia and Argentina. Chile lies along a major 
earthquake belt and is frequently struck by earthquakes 
and tidal waves. 

Chile can be divided into three land regions. They 
are, from north to south: (1) the Northern Desert, (2) the 
Central Valley, and (3) the Archipelago. In addition, Chile 
owns a number of small islands far out in the Pacific 
Ocean. 

The Northern Desert stretches about 1,600 kilome- 
tres south from the Peruvian border to the Aconcagua 
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Chile's Central Valley is crossed by several rivers fed by runoff water from the Andes. The fertile 
soil of the river basins makes the Central Valley Chile's richest agricultural region. The region also 
has much of the country’s industry and most of its population. 


River, just north of Valparaiso. The Atacama Desert, 
which Chileans call the Norte Grande (Great North), cov- 
ers the northern half of the region. The Atacama is one 
of the world’s driest places. It gradually gives way to a 
slightly less arid area in the south called the Norte Chico 
(Little North). 

Except for crops grown on a few oases, the Atacama 
has almost no plant life. However, the desert contains 
huge deposits of copper, Chile's most valuable mineral 
resource. The Atacama Desert also has vast deposits of 
al nitrate, which is used for fertilizers and explo- 

$. 

The Loa is the only river in the Atacama. It flows from 
the Andes to the Pacific. Several rivers cross the Norte 
Chico. However, many of these rivers are dry part of the 
year. Some cities and towns in the Northern Desert are 
scattered along the coast, where fishing is an important 
occupation. Others are near mining areas in the interior. 
The large coastal cities, such as Antofagasta and Arica, 
also serve as seaports. Water and other supplies for 
fay of the region's settlements must be brought in 
4 o other parts of Chile. A few oases in the Atacama 
N pport small farming communities. Farmers in the 
Norte Chico raise livestock and grow crops in irrigated 
tiver valleys. 
ne Central Valley extends about 1,000 kilometres 
Tee Aconcagua River to the city of Puerto Montt. 
xe entral Valley is the heartland of Chile. Industry, ag- 

ure, and most of the nation’s population are con- 
Centrated in the region. 
bao water from the Andes Mountains is channel- 
The rough several rivers that cross the Central Valley. 
rivers include the Aconcagua, Mapocho, Maipo, 
aule, and Bío-Bío. The river valleys contain Chile's 


richest soil. Orchards, vineyards, pastures, and farm- 
lands cover much of the Central Valley. The region also 
has large deposits of coal, copper, and manganese. 

‘An area of spectacular beauty lies south of the Bio-Bio 
River. Snow-capped volcanoes—some still active—rise 
on the western slopes of the Andes. Sparkling lakes and 
deep valleys created by glaciers lie among heavily for- 
ested mountains. This area, called the Lake Country, is a 
popular holiday spot during the dry summers. 

The Archipelago extends about 1,600 kilometres 
from Puerto Montt to the southernmost tip of South 
America, Cape Horn. It is a wild, windswept region of 
steep, rocky slopes, dense forests, glaciers, and lakes. 
The region's western edge is broken into thousands of 
islands pounded by the cold, stormy sea. In the far 
south, the Strait of Magellan separates mainland Chile 
from the group of islands known as Tierra del Fuego, 
which are divided between Chile and Argentina. Cape 
Horn, on Chile's Horn Island, is the southernmost point 
of Tierra del Fuego. 

Relatively few people live in the Archipelago region. 
Punta Arenas, on the Strait of Magellan, is the only 
major settlement. The region has no railways, and few 
roads link the cities and towns. Most of the land is un- 
suitable for growing crops. However, farmers graze 
large numbers of sheep on pastures at the southern end 
of the mainland and on Tierra del Fuego. The far south 
is also important for its oil fields. Most of the petroleum 
produced in Chile comes from the Strait of Magellan 
and Tierra del Fuego. 

Outlying territories. Chile owns several small is- 
lands far out in the Pacific, including Easter Island and 
the Juan Fernandez Islands. Easter Island, about 3,700 
kilometres west of the mainland, is famous for its 
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huge stone carvings. The Juan Fernandez Islands lie 
about 650 kilometres west of Chile. See Easter Island; 
Juan Fernandez. 


Climate 


Chile lies south of the equator, and so its seasons are 
the reverse of those of the Northern.Hemisphere. Sum- 
mer lasts from late December to late March, and winter 
from late June to late September. 

Parts of Chile's Northern Desert may not have rain for 
years. But the region is not especially hot. Winds that 
blow across the cold Peru Current bring cool, cloudy 
weather and frequent fogs to the coastal area. In Antofa- 
gasta, temperatures average 20° C in January and 14°C 
in July, 

The Central Valley has a mild climate, with dry sum- 
mers and relatively rainy winters. Santiago receives a 
total of about 35 centimetres of rain annually. Tempera- 
tures in the city average about 20° C in January and 


Chile's gross domestic product 


y "dusty 35% 


Services 55% —— 


Agriculture 10% 


Chile's gross domestic product (GDP) was 22,081,000,000 U.S. 
dollars in 1988. The GDP is the total value of goods and services 
produced within a country in a year. Services include commu- 
nity, government, and service industries; finance, insurance, and 
property; transportation and communication; utilities; and 
wholesale and retail trade. /ndustry includes construction, man- 
pa and mining. Agriculture includes agriculture and 
ishing. 


Production and workers by economic activities 


Employed workers 
Number of Per cent 


Per cent 
of GDP 


Economic activities produced persons of total 
Community, government, & 

service industries 30 1,305,700 32 
Manufacturing 21 640,300 15 
Wholesale & retail trade 17 706,400 7 
Agriculture 9 823,300 20 
Mining 8 87,000 2 
Construction 6 253,600 6 
Transportation & communication 6 271,100 7 
Utilities 2 24,800 1 
Fishing 1 £ y 
Finance, insurance, & 

property t Va t 
Total 100 4,112,200 100 


“included in Agriculture 
tincluded in Community, government, & service industries. 


Figures are for 1988. Sources: National Institute of Statistic y; International Financial. 
tistics July 1990, International Monetary Fund. rapa fi oa 


about 9° Cin July. 
Cold rains, piercing winds, and frequent storms chi 
acterize the Archipelago. In Puerto Montt, temperaturi 
average 15° Cin January and 8° C in July. The city's a 
age annual precipitation is 218 centimetres. Parts of 
the Archipelago receive up to 508 centimetres of raii 
a year. i 


Economy 


Service industries and manufacturing account foi 
most of Chile's gross domestic product (GDP }—the 
value of goods and services produced within a cou 
in a year. However, minerals, especially copper, are 
country's most valuable resources, and the basis of its 
economy. 

Chile must import much of its food, petroleum, a 
manufactured goods. To pay for these imports, Chil 
pends heavily on the export of copper and other mine 
als, In most years, Chile has a serious balance-of- 
payments deficit because its export income is far le: 
than the cost of its imports. Chile's economy also s 
from high rates of inflation and unemployment. 

In 1971, Chile's government began to take control of - 
many industries and to regulate prices, wages, and 
trade. These actions aroused opposition among some 
business and military leaders. After military leaders 
overthrew the government in 1973, they reduced the 
governments role in the economy. By 1990, the govern: 
ment had sold most industries and utilities to private 
owners, although it still retained stock in some of them. 

Service industries account for 55 per cent of Chile's 
GDP and employ 57 per cent of the country’s workers. 
Many service workers are employed by businesses that 
engage in trade, including shops and restaurants. Gov- 
ernment agencies, banks, health care facilities, and so- 
cial service organizations also employ many Chileans. 
Many other service workers in Chile are employed in 
transportation and communication and in such profes- 
sions as teaching and law. i 

Manufacturing accounts for about 21 per cent of 
Chile's GDP and employs about 15 per cent of the na- 
tion's work force. Most Chilean factories produce 
sumer goods, such as beverages, clothing, processi 
foods, textiles, and wood products. Other manufactu 
goods include cement, chemicals, paper products, 
steel, and transportation equipment. Concepción, 
ago, and Valparaíso are Chile's leading industrial cei 
tres. 

Agriculture employs about 20 per cent of Chile 
workers but accounts for only about 9 per cent o 
nation’s GDP. Almost all the farmland lies in the Cent 
Valley. Wheat is the most valuable crop. Other grain: 
clude maize, barley, rice, and oats. Farmers also gro 
beans, potatoes, sugar beet, and other vegetables, 
well as wine and table grapes, apples, citrus fruits, 
peaches, and nuts. Cattle, poultry, sheep, and other 
stock make up about a third of the value of Chile's ag 
cultural production. Me 

Chile does not produce enough food for all its e 
ple, partly because only about 7 per cent of its land it 
be cultivated. Old-fashioned farming methods also limi 
Chile's agricultural output. 

A few wealthy families owned most of Chile's farm- 
land until the mid-1960s. Since then, the governm® 
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Ranching and fishing provide food for many Chileans. On the left, a cowboy, called a huaso, 
herds cattle in central Chile. Many ranches in southern Chile raise sheep. On the right, fishermen 
sell their catch from the boat. Chile has one of the world's largest fishing industries. 


has taken over many large estates and broken them up 
into small farms. Today, about 60 per cent of Chile's 
farms cover less than 5 hectares, which is too small for 
the investment in modern machinery and technology 
needed to increase production. Many owners of small 
farms must also work for wages on larger farms to sup- 
port their families. 

Mining. Chile has about a fifth of the world’s known 
copper reserves and ranks as the world’s leading cop- 


pe luge copper smelter purifies copper from the world's larg- 
cite copper mine, at Chuquicamata in northern Chile. 
ile ranks as the world’s leading copper-producing nation. 


per-producing nation. Chuquicamata in the Atacama De- 
sert is the largest opencast copper mine in the world. 
The world's largest underground copper mine, El Te- 
niente, lies southeast of Santiago. 

Chile ranks second among all countries in the pro- 
duction of molybdenum, after the United States. Chile 
has the only known deposits of natural sodium nitrate. 
The country's mineral wealth also includes petroleum, 
gold, silver, manganese, lead, iron ore, coal, and lithium. 

Fishing industry. Chile has one of the world’s largest 
fishing industries. Less than 1 per cent of all workers are 
engaged in fishing, but they catch about 4.6 million met- 
ric tons of fish and shellfish yearly. Most fishing takes 
place off the north coast. The catch consists mainly of 
anchovettas, jack mackerel, and sardines. Most of the 
fish are processed into fish meal (which makes good fer- 
tilizer), and fish oil for export. 

Energy sources. Chile depends on hydroelectric 
power for about 60 per cent of its energy needs. Petro- 
leum supplies about 40 per cent of Chile's energy re- 
quirements. About half the petroleum used in Chile is 
imported. 

Trade. Minerals—mainly copper, molybdenum, and 
iron ore—account for about three-fifths of the total value 
of Chile's exports. Other leading exports include chemi- 
cal products, fish meal, fruits, metal products, and wood 
products. The chief imports include petroleum, wheat, 
machinery, vehicles, and electronic equipment. About a 
fourth of Chile's trade is with other Latin-American 
countries, especially Argentina and Brazil. Other major 
trading partners include the United States, Japan, and 
Germany. 

Transportation and communication. The Atacama 
Desert, the Andes Mountains, and the many islands in 
the south have hampered the development of transpor- 
tation in Chile. In addition, most of the country's rivers 
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are too short and swift to serve as inland transportation 
routes. Until the 1900s, ships travelling from one coastal 
port to another provided the main links between Chile's 
distant regions. Today, railways, roads, and airlines con- 
nect cities and towns in northern and central Chile. In 
the south, ships are still a major means of transport. 

Most Chileans rely on cars and buses for transporta- 
tion between cities and towns. Chile has about 80,000 
kilometres of roads and nearly 6,500 kilometres of rail- 
way track. The Pan American Highway links Chile with 
Peru and Argentina. Valparaiso is the leading port. Other 
major ports include Antofagasta, Arica, Puerto Montt, 
and Punta Arenas. Chile’s busiest airport, Arturo Merino 
Benitez Airport, near Santiago, underwent a major pro- 
gramme of modernization and expansion, completed in 
1994. 

Most of the radio stations and television stations that 
broadcast in Chile are privately owned. Over 90 per cent 
of all households have at least one radio, and many also 
have a television set. About 70 newspapers are pub- 
lished in Chile. About 50 of them are dailies. 


History 


Early days. People lived in what is now Chile long 
before the first Europeans arrived in the 1500's. The Ata- 
cama, Diaguita, and other small groups lived along the 
north coast and at the southern edge of the Atacama De- 
sert. These groups hunted game, tended llamas and al- 
pacas, and grew a variety of crops. In the late 1400s, 
they were conquered by the Inca of Peru. 

Chile's largest indigenous group, the Araucanians 
(also called Mapuches), lived in the Central Valley. Their 
fierce warriors defeated the Inca as they tried to push 
southward into the region. The Araucanians fished and 
grew such crops as maize, beans, and potatoes. In the 
cold, wet southern part of Chile, the Ona and Yahgan 
lived by hunting and fishing. 

In 1520, the Portuguese navigator Ferdinand Magel- 
lan became the first European to reach Chile. He sighted 


Important dates in Chile 


Late 1400's Indigenous groups in northern Chile were con- 
quered by the Inca of Peru. 

Ferdinand Magellan, a Portuguese navigator, became the 
first European to sight Chile. 

Pedro de Valdivia, a Spaniard, founded Santiago. 

Chile won independence from Spain. 

Anew Chilean Constitution established a strong central 
government and made Roman Catholicism the state reli- 
gion. 

Another new Chilean Constitution provided for direct 
election of the president by the people and separated 
church and state. 

The Chilean government created an economic develop- 
ment corporation. 

Salvador Allende Gossens was elected president of Chile. 
He became the first democratically elected Marxist to 
head a nation in the Western Hemisphere. 

Military leaders overthrew the Allende government. 


1520 


1541 
1818 


ocratic government in Chile in the 1990s. 


Elections for president and a legislature led to a return to 
a democratic civilian government. 


A new Constitution provided for a gradual return to dem- 


the country as he sailed through the strait that now 
bears his name near the tip of South America. 

Spanish conquest. The Spaniards defeated the Inca 
of Peru by 1533 and seized their gold and silver. One of 
the Spanish conquerors, Diego de Almagro, set out in 
1535 to explore the land south of Peru. Almagro and his 
men hoped to find more gold and silver. They travelled 
as far as the area around present-day Santiago but 
found only scattered settlements with no riches. 

In 1540, another Spaniard, Pedro de Valdivia, led a 
group of men from Peru to Chile's Central Valley. Valdi- 
via founded Santiago on Feb. 12, 1541. Six months later, 
the Araucanians destroyed it. The Spaniards rebuilt San- 
tiago and also founded La Serena, Valparaiso, Concep- 
ción, Valdivia, and Villarrica. The Araucanians refused to 
give in to the Spaniards, however. In 1553, they killed 
Valdivia and most of his men in battle. The determined 
resistance of the Araucanians made southern Chile a 
battleground for more than 300 years. 

Colonial period. Spain ruled Chile from the 1500s to 
the early 1800's, Chile was part of a large Spanish colony 
called the Viceroyalty of Peru, which included other 
parts of Spanish South America. The king of Spain ap- 
pointed a captain general to govern Chile, but he was 
under the authority of the viceroy of Peru. 

Chile attracted few settlers because the Spanish ex- 
plorers had found no gold or silver there. However, 
many of those who did come grew rich raising cattle 
and growing wheat in the Central Valley. The king of 
Spain granted the settlers huge tracts of land. The Span- 
iards forced the indigenous people who lived on the 
land to work as slaves. But many—especially Araucani- 
ans in the south—fought the Spaniards, A frontier army 
was established in southern Chile to protect the settlers 
from Araucanian and other attacks. 

During the colonial period, the Roman Catholic 
Church sent missionaries to Chile to convert the indige- 
nous people to Christianity. In time, the church became 
a powerful institution in the colony. It owned vast es- 
tates and controlled education. 

Independence. In 1808, the French emperor Napo- 
leon Bonaparte seized control of Spain. He removed 
King Ferdinand VII from the throne and appointed his 
brother Joseph Bonaparte king of Spain. Meanwhile, a 
movement for independence had been growing in Chile 
and other Spanish colonies in South America. With the 
French army occupying Spain, the colonies took the op- 
portunity to revolt. 

On Sept. 10, 1810, a group made up chiefly of large i 
landowners formed a junta (council) and declared that 
would serve as an independent government. A cn 
aristocrat named José Miguel Carrera became head o! : 
the government in 1811. His rule was challenged by Ber 
nardo O'Higgins, son of an Irish immigrant who ha 
been viceroy of Peru. While Carrera and O'Higgins fig 
feuded, Spanish forces loyal to Ferdinand entered C 
from Peru and regained control of the colony in 1814. 
Carrera and O'Higgins fled to Argentina. 

O'Higgins returned to Chile in 1817 with the Argen- 
tine general José de San Martin. They led an army te 
defeated the Spanish at Chacabuco, near Santiago, na 
April 5, 1818, O'Higgins and San Martin won a final ne 
tory over the Spanish at the Maipo River. O Higgins 
came the new nation’s first leader. 


Bernardo O'Higgins was a hero of Chile’s war of independ- 
ence. With the Argentine general José de San Martin, O'Higgins 
led an army to final victory over the Spanish in 1818. 


_ Building the nation. O'Higgins supervised the draft- 
ing of two constitutions for Chile—one in 1818 and the 
other in 1822, He established a Chilean navy, set up a 
system of primary schools separate from the Catholic 
Church, and founded the National Library of Chile. 
O'Higgins also made reforms that angered some of his 
supporters. For example, he abolished titles of nobility, 
tried to break up landowners’ huge estates, and worked 
to reduce the power of the Catholic Church. 

Soon after independence, two political parties arose. 
The Conservatives favoured a strong central govern- 
ment that would carry on many of the policies of the co- 
lonial period. The Liberals supported constitutional gov- 
ernment, land reform, and restrictions on the power of 
the Catholic Church. The Conservatives felt that 
O'Higgins was too liberal, and many Liberals felt that he 
wanted too much power. Because of this lack of sup- 
Port, O'Higgins was forced to resign in 1823. Weak gov- 
ernments ruled Chile from 1823 to 1830. The Conserva- 
tives gained control of the government in 1830 after a 
brief civil war and stayed in power for the next 30 years. 

During the 1830's, a businessman named Diego Por- 
tales Palazuelos controlled Chile's government through 
his role as a presidential adviser. Portales supervised the 
writing of the Constitution of 1833, which remained in 
effect until 1925. The Constitution established a strong 
central government and gave the president widespread 
Powers. It also made Catholicism the state religion. 
Under this Constitution, only men over 25 who earned 
More than a certain amount of income or owned more 
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than a minimum amount of property could vote. 

In 1836, Chile declared war on Peru and Bolivia to 
prevent them from forming a confederation. Chile won 
the war in 1839. A dispute over control of the nitrate de- 
posits in the Atacama Desert broke out between Chile 
and Bolivia in the 1870s. Peru sided with Bolivia, and the 
three nations fought the War of the Pacific from 1879 to 
1883. Chile won the war and increased its land area by 
more than a third. The new territory held valuable de- 
posits of copper as well as nitrates. 

Era of changes. Chile's new mineral wealth provided 
the resources for economic development during the 
late 1800's. But political conflicts continued. For years, 
many Liberal political leaders had resented the broad 
powers of the presidency. In 1890, the situation reached 
acrisis when the National Congress refused to approve 
President José Manuel Balmaceda's spending plans. 
Civil war broke out the next year, and more than 10,000 
Chileans died in the fighting. Balmaceda’s forces were 
defeated, and he killed himself. After the civil war, Con- 
gress voted to increase its powers and limit those of the 
president. Congress remained the strongest force in 
Chilean politics until 1925. 

During the early 1900's, earnings from nitrate exports 
fuelled industrial growth in Chile, This growth led to an 
enlarged middle class of clerks, professional workers, 
and shopkeepers. Many workers, however, did not 
share in Chile's prosperity. They took part in strikes and 
other protests to demand better working conditions and 
higher pay- 

Chile remained neutral during World War | (1914- 
1918). The nation’s economy boomed because of the 
wartime demand for nitrates, which were used to make 
explosives. After the war, Germany began to export syn- 
thetic nitrates, and Chile's export market collapsed. Un- 
employment surged. Strikes and riots disrupted the 
presidential election campaign of 1920. Many middle- 
class people joined forces with factory workers and 
miners to elect Arturo Alessandri Palma president. Ales- 
sandri pushed for political and social reforms, but Con- 
gress rejected most of his proposals. He resigned in 
1924. Congress refused to accept his resignation and 
gave him a six-month leave of absence while a military 
junta ran the government. Alessandri returned to office 
in 1925 and appointed an assembly to write a new con- 
stitution. 

The Constitution of 1925 reduced the power of Con- 
gress and restored many presidential powers. It called 
for the president to be elected directly by the voters. 
Previously, the political party that had won the most 
seats in Congress elected the president. The new Con- 
stitution strengthened individual rights, including free- 
dom of religion. Church and state became separate. The 
1925 Constitution also lowered the voting age so that all 
men over the age of 21 who could read and write could 
vote. The income and property requirements for voters 
had been abolished in 1885. 

General Carlos Ibáñez del Campo was elected presi- 
dent of Chile in 1927. He enacted many social reforms 
and borrowed large sums of money to finance eco- 
nomic growth. But he ruled as a dictator and aroused 
widespread opposition. The worldwide depression that 
began in 1929 caused severe economic problems in 
Chile. Ibáñez was forced to resign in 1931. 
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Years of progress. Alessandri was again elected 
president of Chile in 1932. The country made a slow 
economic recovery during his administration. 

Chileans elected Pedro Aguirre Cerda president in 
1938, The next year, the government created an eco- 
nomic development corporation called the Corporación 
de Fomento de la Producción (CORFO). With loans from 
the United States, CORFO built a steel mill-near Con- 
cepción, developed hydroelectric facilities, and estab- 
lished a sugar beet industry. 

Chile was neutral at the start of World War II (1939- 
1945), but it broke relations with Germany and Japan in 
1943. Chile sold copper, nitrates, and other war supplies 
to the Allies. Economic development projects continued 
during the 1940's under Presidents Juan Antonio Rios 
and Gabriel González Videla. Chilean women gained the 
right to vote in national elections in 1949. 

In 1952, former President Ibáñez was again elected 
president of Chile. Major issues in the election were 
food shortages, rising inflation, and falling worker in- 
come. Ibáñez continued to encourage industrialization, 
but a sharp drop in copper prices on the world market 
added to the economic troubles. 

In 1958, Jorge Alessandri Rodriguez, a son of Arturo 
Alessandri, was elected president. Alessandri’s govern- 
ment began a programme of tax reform, built new hous- 
ing for workers, and improved water supply and health 
services. The economy was improving when it suffered 
anew blow. In 1960, a series of terrible earthquakes and 
tidal waves struck the country, killing thousands of peo- 
ple and causing tremendous damage. 

Chileans elected Eduardo Frei Montalva president in 
1964, He began a limited programme of land reform, 
built public housing projects, and expanded education 
and health services. Frei persuaded U.S. firms that 
owned copper mines in Chile to give the Chilean gov- 
ernment a greater share of the profits and more control 
over the pricing, production, and marketing of copper. 

Marxism and military rule. Salvador Allende 
Gossens, who was committed to making Chile a socialist 
state, was elected president in 1970. He was the first 
Marxist to be elected democratically to head a nation in 
the Western Hemisphere. The Allende government 
quickly took over ownership of the copper mines, many 
private banks, and numerous other industries. It also 
planned a broad programme of land reform, but many 
impatient rural Chileans began seizing land illegally be- 
fore the government programme could be set up. 

The Allende government approved sharp increases in 
the minimum wage at the same time that it tried to pre- 
vent price increases in consumer goods. Food short- 
ages became widespread. Inflation soared from about 
20 per cent in 1971 to more than 350 per cent in 1973. 
Strikes became common, and both supporters and op- 
ponents of Allende staged violent demonstrations. Op- 
position from Congress and the middle and upper 
classes further weakened Allende’s government. Finally, 
on Sept. 11, 1973, military leaders overthrew the govern- 
ment. They said that Allende committed suicide after re- 
fusing to resign. The United States Central Intelligence 
Agency (CIA) had supported Chilean military leaders 
who opposed Allende. However, the full extent of U.S. 
involvement in the overthrow has not been established. 

The military leaders formed a junta, led by General 


Augusto Pinochet Ugarte, to rule Chile. Thousands of 
Chileans died in fighting that erupted between support- 
ers and opponents of the junta. The junta imprisoned 
many of its opponents, dissolved Congress, restricted 
freedom of the press, and banned political parties. It re- 
turned many of the state-owned industries to private 
control and took strong measures to check inflation. 
Strict wage and price controls and increased exports of 
fruit, forestry, and sea products helped stabilize the 
economy. However, widespread unemployment and re- 
duced government spending for welfare programmes 
caused hardships for Chile's lower classes. 

Chile today has serious social, economic, and politi- 
cal problems. Lower-class Chileans urgently need better 
health care, nutrition, and housing. They also need jobs. 

In 1980, the Chilean people approved a new Constitu- 
tion that provided for a gradual return to democratic 
government in the 1990s. During the 1980's, however, 
Chile's military government continued to violate the 
people's civil rights. Many Chileans—especially univer- 
sity students, members of trade unions, and Roman 
Catholic priests and nuns—pressured Pinochet to allow 
a democratically elected government. 

In 1987, Pinochet allowed opposition political parties 
to function ona limited basis. In 1988, he honoured the 
1980 Constitution and called for a plebiscite (vote by the 
people) on whether he should be approved for anew 
eight-year term as president. The voters rejected Pino- 
chet, and new elections were held in 1989 for a civilian 
president and a two-house legislature. Chileans elected 
Patricio Aylwin president. He was a member of the 
Christian Democratic Party and the leader of a multi- 
party coalition. The new democratically elected govern- 
ment was installed in 1990. However, Pinochet remained 
as commander in chief of the army. 

Eduardo Frei Ruiz Tagle took over as president, after 
winning a substantial majority of votes in an election 
held in 1993. Frei’s father was former president Eduardo 
Frei Montalva. 
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Questions 


Why did Chile attract few settlers after the Spanish conquest? 
What is La Araucana? 
Where do most of Chile’s people live? 
What is Chile's most popular spectator sport? 
When did Chile win independence from Spain? 
Why did Chile’s economy boom during World War 1? 
Who was Bernardo O'Higgins? José de San Martin? 
Why beva rural Chileans poured into the cities since the mid- 
S 

What is Chile's most valuable resource? 
Who was the first Marxist to be democratically elected to heada 

nation in the Western Hemisphere? 
Chile saltpetre. See Saltpetre. 
Chill, Wind. See Wind chill. 
Chills and fever. See Fever; Malaria. 
Chiltern (pop. 88,700), named after the Chiltern Hills, is 
a local government district in Buckinghamshire, Eng- 
land. It is largely rural and residential and includes 
Amersham, Chesham, Chalfont St. Giles, Chalfont St. 
Peter, and Great Missenden. Chiltern is a wheat-growing 
area. The district also has tracts of woodland and many 
footpaths and historic buildings. 

See also Buckinghamshire. 
Chiltern Hundreds is an area partly in Berkshire and 
partly in Buckinghamshire, England. It is better known in 
its connection with one of the methods by which Mem- 
bers of Parliament (MP's) may resign their seats. Parlia- 
mentary law prevents MP's from resigning unless they 
have accepted an office of profit from the Crown. Stew- 
ards of the Chiltern Hundreds used to be appointed to 
rid the district of robbers. In time, this appointment 
came to involve no duties. In about 1750, an MP applied 
for the stewardship so that he could resign his seat. A 
salary of 20 shillings (now one United Kingdom pound) a 
year was enough to make the appointment an office of 
profit under the Crown. When an MP “takes the Chiltern 
Hundreds,’ the grant to the last holder ceases. There 
were once eight such stewardships, but only those of 
the Chiltern Hundreds and of the Manor of Northstead 
survive. 
Chimaera. See Chimera; Fish (Sharks, rays, and chi- 
maeras; picture: The chief kinds of fish). 
Chimborazo is a volcanic mountain in the Andes of 
Ecuador, about 190 kilometres from the Pacific coast. 
For location, see Ecuador (map). Snow-covered Mount 
Chimborazo rises 6,267 metres above sea level. It is the 
highest of about 30 Andes peaks that form an “avenue of 
volcanoes.” 
Chimbus are a people who live among the high cen- 
tral ranges of Papua New Guinea. There are about 60,000 
imois They live north of the Wahgi River and speak 

e main Chimbu language. They are excellent garden- 
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ers, and coffee is now an important Chimbu crop. The 
Chimbu Valley is the largest densely populated area in 
New Guinea. 

Chimera was a fire-breathing monster in Greek my- 
thology. The name is also spelled Chimaera. The Chi- 
mera was the offspring of the monsters Typhon and 
Echidna. It had the head of a lion, the body of a goat, 
and the tail of a serpent. 

The Chimera terrorized the kingdom of Lycia. Lo- 
bates, the Lycian king, ordered the hero Bellerophon to 
destroy the monster. Bellerophon tamed the winged 
horse Pegasus with the help of a golden bridle provided 
by the goddess Athena. Then Bellerophon flew over the 
Chimera and killed it with arrows. The words chimera 
and chimerical are often used to describe anything that 
is wildly fanciful or absurd. 

Chimes, also called tubular bells, are a percussion in- 
strument that consists of 18 to 20 brass or steel tubes 
hung on a frame. The tubes have a range of 1} octaves. 
The tubes are arranged with low notes on the left and 
high notes on the right. The player strikes the tubes with 
one or two mallets of pressed leather. The chimes pro- 
duce deep, ringing sounds. The player can sustain the 
sounds by operating a sustaining pedal with the foot. 
Chimes made of stone were used in the Far East as early 
as 2300 B.C. In 1885, John Hampton of Coventry, Eng- 
land, developed the kind of chimes used today in bands, 
orchestras, and other musical groups. 

See also Music (picture: Percussion instruments). 
Chimney swift. See Swift. 

Chimpanzee is an African ape. Chimpanzees are one 
of the four kinds of apes, along with gibbons, gorillas, 
and orangutans. The chimpanzee ranks as one of the 
most intelligent animals and resembles human beings 
more closely than any other animal does. 

Chimpanzees have many characteristics that make 
them interesting and valuable to human beings. Its play- 
fulness and curiosity make it a popular animal at zoos. 
Young chimpanzees can be tamed and trained easily, 
and they make excellent circus performers. Scientists 
use them in medical and psychological research be- 
cause the animals have many similarities to humans. 

Most zoologists classify chimpanzees into two spe- 
cies. The first species is known simply as the chimpan- 
zee. It lives throughout much of central Africa, from 
Lake Victoria in the east to Sierra Leone in the west. Sci- 
entists divide this species into three subspecies—the 
common, or masked, chimpanzee; the tschego; and the 
eastern, or long-haired, chimpanzee. The second spe- 
cies, known as the bonobo, or pygmy chimpanzee, lives 
only in Zaire, south of the Congo River and west of the 
Lualaba River. This article discusses primarily the first 
species. 

The body of a chimpanzee. Chimpanzees range in 
height from 1 metre to a little over 1.5 metres. An adult 
male chimpanzee weighs about 50 kilograms. An adult 
female weighs about 40 kilograms. 

The chimpanzee's body is covered with long, black 
hair. Like the other apes, the chimpanzee does not have 
a tail. It has large ears, and its arms are longer than its 
legs. The chimpanzee’s long hands are well adapted for 
grasping and holding onto objects. In addition, the big 
toes of the chimpanzee face sideways like thumbs, en- 
abling it to grasp branches with its feet while climbing. 


Chimpanzee 


Baldness is common among both male and female 
chimpanzees. The bald area in males forms a triangle on 
the forehead. The bald patch in female chimpanzees ex- 
tends from the forehead to the crown of the head. 

The life of a chimpanzee. Chimpanzees live in for- 
ests, including tropical rain forests, and in forested, 
grassy plains. They move about in search of food and 
usually range over an area of 25 to 50 square kilometres. 
Chimpanzees travel in groups that vary in number and 
change members frequently. There are four chief types 
of groups: (1) bands of adult males and females, (2) all- 
male bands, (3) bands of mothers and their infants, and 
(4) mixed bands of both sexes and all ages. Sometimes a 
chimpanzee may travel alone. 

Chimpanzees live both in trees and on the ground. 
They spend from 50 to 75 per cent of each day in the 
trees. They sleep in tree nests made of branches, leaves, 
and twigs. The animals make new nests each night. They 
build the nests at least 4.5 metres above the ground. 
When resting during the day, chimpanzees lie along a 
limb and grasp overhead branches, or they may sprawl 
out on the ground. 

Chimpanzees usually walk on all fours, supporting the, 
upper part of their bodies with their knuckles. They sel- 
dom stand erect to walk or run, except when excited or 
to see over tall grass. The males occasionally show off 
their strength by walking upright, waving branches, and 
screaming loudly. 

The chimpanzee’s chief foods include fruits, leaves, 
seeds, and stems. They also eat ants, bird eggs, fish, and 
termites. They occasionally kill and eat baboons, bush 
pigs, and monkeys. 

Chimpanzees in the wild mate chiefly from August to 
November, but those in captivity mate more frequently 
throughout the year. Most females bear their first young 
at the age of 11 or 12 years. The pregnancy period lasts 
about 230 days. In most cases, the female gives birth to a 
single baby. Female chimpanzees generally give birth 
once every three or four years. 

The females raise their young almost entirely by 


Chimpanzees live together 
in groups. The chimpanzees 
shown in the background are 
grooming each other. They 
pick through each other's hair 
to remove any dirt, burs, or 
insects. Adult chimpanzees 
spend about an hour a day 
grooming. 


themselves. The infants ride under the mother's body, 
supported by her arm, until they are about 5 months old. 
Then they ride on the mother's back. Young chimpan- 
zees often chase one another playfully through the 
trees. Chimpanzees leave their mothers at about 6 years 
of age. 

Chimpanzees seldom fight among themselves or be- 
come aggressive. The adults spend about an hour each 
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helps the chimpanzee grasp branches while climbing. 


day in a friendly, social activity called grooming. During 
this period, two or more chimpanzees sit and pick 
through each other's hair. They remove any dirt, insects, 
leaves, or burs that they might find. 

Chimpanzees express themselves vocally by means of 
barks, grunts, and screams. When they find a large food 
supply, the animals jump through the trees, hoot loudly, 
and beat on tree trunks. This activity alerts all other 
chimpanzees within hearing distance. They also commu- 
nicate with body postures, facial expressions, and hand 
gestures. Chimpanzees may greet each other by touch- 
ing various parts of the other's body or by embracing. 
Their facial expressions cover a wide variety of emo- 
tions, including excitement, fear, and rage. 

Chimpanzees make and use tools more than any 
other animal except human beings. For example, they 
strip the leaves from stems and use the stems as tools to 
catch termites. They also use leaves to make “sponges” 
for soaking up water to drink. 

Biologists believe chimpanzees live from 30 to 38 
years in their natural surroundings. They generally live 
from 40 to 60 years in zoos and research centres. 

Pygmy chimpanzees are slightly smaller and lighter 
than other chimpanzees. Adult male pygmy chimpan- 
zees weigh about 45 kilograms and adult females weigh 
about 35 kilograms. Pygmy chimpanzees live only ina 
small area of rain forest in Zaire. These chimpanzees are 
very acrobatic. They jump and dive, hang from 
branches, and walk on two legs more often than do 
other chimpanzees. Unlike other chimpanzees, pygmy 
chimpanzees live in permanent groups of males, fe- 
males, and infants. The groups may consist of from 5 to 
30 individuals, Groups frequently gather to share food. 

Research on chimpanzees. Chimpanzees and 
human beings share many physical and social traits. For 
example, human and chimpanzee polypeptides (com- 
pounds that make up proteins) are 99 per cent identical. 
In addition, human beings and chimpanzees both have 
similar abilities to solve certain problems. 

Because of the chimpanzee’s many similarities to 
human beings, scientists frequently use these apes in 
research. Psychologists use chimpanzees in the study of 
certain kinds of behaviour, such as communication, in- 
telligence, and learning. In one experiment, chimpan- 
zees were shown an object and then given two objects 
to feel. By feeling, the chimpanzees learned to identify 
the object that was identical to the one they had seen. 
Scientists once believed that only human beings had 
this ability. 

$ Beginning in the 1960s, scientists attempted to teach 
sign language and other types of language to chimpan- 
zees, Scientists at the University of Nevada, U.S.A., 
taught more than 160 signs of the American Sign Lan- 
guage to a chimpanzee named Washoe. Washoe 
learned the names of objects and actions. Some re- 
searchers believe that she combined signs in meaning- 
ful ways. During the 1970's and 1980s, many other chim- 
Panzees were taught sign language. At the Yerkes 
Primate Research Center in Atlanta, Georgia, USA, a 
chimpanzee named Lana learned to use symbols ona 


Computer keyboard to ask for food, companionship, and 


Music. 
In spite of such accomplishments in teaching chim- 
Panzees to use sign language or symbols, some re- 
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searchers questioned whether the apes had learned to 
use language the way people do. These researchers ac- 
knowledged that chimpanzees had learned to use 
"words" (either hand signs or symbols) in appropriate 
situations. But they doubted that the chimpanzees un- 
derstood what the signs or symbols represented. 

In 1980, researchers at the Yerkes Primate Research 
Center presented evidence that chimpanzees can under- 
stand what symbols really mean. Two chimpanzees, 
named Sherman and Austin, were shown various sym- 
bols. The two apes previously had learned to associate 
each of these symbols with a certain food or tool. After 
viewing each symbol, the chimpanzees classified it by 
pressing a “food” or a “tool” symbol on a keyboard. Sher- 
man and Austin consistently put each symbol into the 
correct category the first time they were shown it. Their 
responses indicated that they understood what the sym- 
bols represented. 

Later research at Yerkes with a male pygmy chimpan- 
zee named Kanzi has provided further evidence of the 
ability of chimpanzees to understand language. Kanzi 
understands more than 150 words produced either by 
human speech or by electronic speech synthesis. In re- 
sponse to each word, he selects the correct word- 
symbol on a keyboard and does so without training. 

The great demand for chimpanzees for research and 
other purposes has created a serious threat to the ani- 
mals. Human beings hunt chimpanzees for export to re- 
search institutions, circuses, and zoos. In some areas, 
people hunt chimpanzees for food and for use as house- 
hold pets. In addition, people have destroyed many of 
the forests and grassy plains where the animals once 
lived. Some African countries have established wildlife 
reserves in order to protect chimpanzees. For example, 
the Salonga in Zaire is a reserve for pygmy chimpan- 
zees. Conservationists have also proposed the develop- 
ment of captive breeding programmes to stop the threat 
to wild chimpanzee populations. 

Scientific classification. Chimpanzees belong to the anthro- 
poid ape family, Pongidae. They make up the genus Pan. The 
chimpanzee is P. troglodytes, and the pygmy chimpanzee is P. 
paniscus. 

See also Ape; Goodall, Jane; Culture (The culture of 
animals). 

Ch'in dynasty. See Qin dynasty. 

Chin Peng (1921?- )wasa Chinese Communist 
guerilla leader. He was born in Malaya. In 1942, he 
joined the Communist Malayan Peoples’ Army to fight 
Japanese forces that had occupied Malaya during World 
War II (1939-1945). He fought from jungle hideouts aided 
by British officers who supplied him with arms. The Brit- 
ish decorated Chin Peng with the Burma Star in 1946. In 
1947, Chin Peng was elected secretary general of the 
Malayan Communist Party. Ayear later, he became a 
guerilla again, and fought against the British. In 1953 as 
a result of increased British pressure, Chin Peng moved 
his guerilla headquarters from Pahang in Malaya to a 
new base in southern Thailand. 

In 1963, the new independent nation of Malaysia 
emerged. Communist resistance to the new government 
continued until 1989, when Chen Ping and his remaining 
1,100 guerillas laid down their arms. They were helped 
to settle in Thailand, and promised that they could even- 
tually return to Malaysia. 
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Scenic limestone hills near the city of Guilin in southern China are among the most unusual fea- 
tures of China's vast countryside. 


China 


China is a huge country in eastern Asia. It is the world’s 
largest country in population and the third largest in 
area. About a fifth of the world’s people live in China. 
The country covers more than a fifth of the continent of 
Asia. Only Russia and Canada have more territory. 
China's vast land area includes some of the driest de- 
serts and highest mountains in the world, as well as 
some of the richest farmland. 

The Chinese call their country Zhongguo, which 
means Middle Country. This name may have come into 
being because the ancient Chinese thought of their 
country as both the geographical centre of the world 
and. the only cultured civilization. The name China was 
given to the country by foreigners. It may have come 
from Qin (pronounced chihn), the name of an early Chi- 
nese dynasty (series of rulers from the same family). 

Most of the Chinese people live crowded together in 
the eastern third of the country. This region has most of 
China's major cities and nearly all the land suitable for 
farming. Agriculture has always been the chief eco- 
nomic activity in China. About 79 per cent of the people 
live in rural villages, and about 70 per cent of all work- 
ers are farmers. Although only a small percentage of the 
people live in urban areas, China has several of the larg- 
est cities in the world. They include Shanghai and Bei- 
jing (also spelled Peking), the nation’s capital. 


China has the world’s oldest living civilization. Its writ- 
ten history goes back about 3,500 years. The Chinese 
people take great pride in their nation, its long history, 
and its influence on other countries. The Chinese were 
the first people to develop the compass, paper, pouan 
lain, and silk cloth. Over the centuries, Japan, Korea, an 
other Asian lands have borrowed from Chinese art, lan- 
guage, literature, religion, and technology. 

In early times, China was divided into many small 
states. In 221 B.C, the Qin dynasty established an epi H 
with a strong central government. This empire lasted il 
some form for more than 2,000 years. During those in 
years, Chinese society survived wars, rebellions, an a 
rise and fall of numerous dynasties. The Chinese dev 
oped an increasingly powerful and efficient gee a 
government, built great cities, and created magn! em 
works of literature and art. From time to time, noma ae 
invaders conquered all or part of China. But the inva 
had little effect on Chinese civilization. ken. In 

In the 1800s, the Chinese empire began to wea a 
1911, revolutionaries overthrew the empire. The ne (Na 
year, China became a republic. But the Kuomintang $ 
tionalist Party), which ruled the republic, never W 1949, 
lished an effective government over all of China. ma 
the Chinese Communist Party defeated the Natoa 
and set up China's present government. The Com! 


pire 


China's many large cities include Shanghai, above. China has 
more people than any other country. 


Farming is the leading economic activity in China. About 70 per 
cent of all Chinese workers are farmers. 


nists gave the nation the official name Zhonghua Ren- 
min Gongheguo (People's Republic of China). The Na- 
tionalists fled to the island of Taiwan, and reestablished 
their own government. But the People's Republic claims 
that Taiwan should be part of its territory. This article 
discusses only the People’s Republic of China. For infor- 
mation about Taiwan, which the Nationalists call the Re- 
public of China, see the article Taiwan. 

China has gone through many major changes under 
the Communists. All important industries have been 
placed under state ownership and direction. The gov- 
ernment also controls most trade and finance. The Com- 
munists have dramatically increased industrial produc- 
tion and have expanded and improved education and 
medical care. The supply of food for China's people is 
generally sufficient though not plentiful. Nevertheless, 
China remains a poor country. The Communist Party and 
the government are making major efforts to overcome 
that poverty and modernize China. In the 1980s, the gov- 
ernment introduced many economic reforms, especially 
in areas in the east called “special economic zones, 
where foreign companies were encouraged to operate. 
But political reform was much slower than economic re- 
form. In 1989, many students demonstrated for a more 
democratic form of government. In June 1989, soldiers 
Used force to stop the demonstrations. 


China 431 


China's artistic heritage goes back many centuries. This su- 
perb sculpture stands outside the old imperial palace in Beijing. 


The Palace of Heavenly Purity is part of the Palace Museum 


complex in the Fo 


rbidden City, in Beijing. It was built in 1420. 


Capital: Beijing. 

Official language: Northern Chinese (Mandarin, or pu- 
tonghua). 

Official name: Zhonghua Renmin Gongheguo (People's 
Republic of China). 

National anthem: “March of the Volunteers.” 

Largest cities and metropolitan areas: (1990 census) 

Shanghai (8,214,436) (13,341,896) 


Symbols of China. China's flag was adopted in 1949. The 
large star represents the leadership of the Communist Party. 
The four small stars stand for groups of workers. The state 
emblem, right, shows the Gate of Heavenly Peace in Beijing 

| framed by grains of rice and wheat and a cogwheel that 
represents industry. 


Land and climate 


Land: In eastern Asia with coastline on Pacific Ocean. Occu- 
pies one-fifth of Asia and borders many countries, includ- 
ing Russia, Mongolia, India, Burma, Vietnam, and North 
Korea. Eastern two-thirds of China densely populated. 
Northeastern China (including Manchuria) mostly plains 
and rolling hills. Southeastern China a mixture of 


Ney 
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rugged hills, low mountains, and patches of level area. 
Flatlands in parts of lower Yangtze Valley and other areas 
of east centre and also in Sichuan Basin in central China. 
Western third of China (Xinjiang and Tibet) consists 
mostly of sparsely populated dry plateaus divided by 
mountain ranges. Area where eastern edge of Tibetan 
Plateau drops to south central China hills extremely rug- 
ged, includes wild gorges of major rivers. 

Himalaya forms border between Chinese Tibet and 
India and Nepal, Other high western ranges include Tien 
Shan, Altai, and Kunlun. Qin Ling Mountains extend east- 
ward to split northeastern China from southeastern 
China. Major rivers include Huang He in north, Yangtze in 
centre, Xi Jiang in south. 


Area: 9,572,678 km*. Greatest distances—north-south, 4,023 
km; east-west, 4,828 km. Coastline—6,468 km, including 
737 km for Hainan Island. 

Elevation: Highest—Mount Everest in the Himalaya (8,848 
m); Lowest—Turpan Depression in Xinjiang (154 m below 
sea level). 

Climate: China has a wide range of climates. Northern and 
western China have long, bitterly cold winters, but cen- 
tral and southern China have mild to warm winters. Sum- 
mers are hot and humid throughout the eastern half of 
China and southern Manchuria and extremely hot and dry 
in the northwestern deserts. January temperatures aver- 
age below —18 °C in Manchuria and Tibet, about —7 °C 
throughout much of eastern China, and about 16 °C on 
the southeastern coast. July temperatures average about 
27°C throughout much of China but may reach over 38 °C 
in the northwestern deserts. Rainfall varies from light in 
the northern deserts to heavy in the southeast. 


Government 


Form of government: Control by Communist Party. 

Head of state: President (largely ceremonial). 

Head of government: Premier. 

Executive: Premier, assisted by State Council. 

Legislature: National People's Congress of almost 3,000 
members. Congress has little independent lawmaking 
power; it usually follows suggestions of party leaders. 

Judiciary: Highest court is the Supreme People’s Court. 

Political subdivisions: 22 provinces, 5 autonomous re- 
gions, 3 special municipalities. 


People 


Population: 1994 estimate—1,199,460,000. 1990 census— 
1,133,682,501. 1999 estimate—1 276,953,000. 

Population density: 125 people per km*. 

Distribution: 74% rural, 26% urban. 

Major ethnic/national groups: 92% Han Chinese. 55 offi- 
cially listed minority groups. Largest minority, Zhuang (or 
Chuang), live mostly in Guangxi Zhuang Autonomous 
Area, Many Zhuang speak Chinese and have blended into 
Chinese society. Hui (a Chinese Muslim group), the sec- 
ond largest minority, dwell in many parts of northern and 
south-central China. Other minorities include Tibetans, 
Uygurs (in Xinjiang), Manchus, Mongols, and Koreans. 
Several minority groups dwell in rugged areas of south- 
central China. These groups include the Yi, Miao, Bouyei 
(Puyi), Dong, Yao, Bai (Pai), Dai (Tai), and Hani. 

Major religions: Confucianism, Taoism, and Buddhism 
historically important. Many accept parts of one or all of 
these religions. Also 2% Muslim, 1% Christian. 


Population trend 
See map index with this article for population trend of 
China from A.D. 2 to 1990. 


Economy 


Chief products: Agricu/ture—rice, wheat, maize, millet, 
sorghum, tea, cotton, peanuts, soybeans, potatoes, sweet 
potatoes, cabbages, tomatoes, fruit, pigs, eggs- 
Manufacturing—iron and steel, machinery, textiles and 
clothing, processed foods, chemicals, cement. Mining— 
coal, petroleum, iron ore, tin, lead, manganese, tungsten, 
antimony, salt. 

Money: Currency unit—yuan. 

Gross domestic product: 1992 total GDP—U.S. 
$434,084,000,000. 7992 GDP per capita—U.S. $380. 

Foreign trade: Major exported goods—petroleum, cloth- 
ing, textiles, tea, fruit. Value of exported goods and 
services—U.S. $47,455,000,000 (1988). Major imported 
goods—machinery, transportation equipment, iron and 
steel, textile fibres, precision instruments, grain. Value 0 
imported goods and services—U.S. $51,389, 000,000 (1988). 
Main trading partners—Japan, Hong Kong, United States, 
Germany. 


Highlights 
Beijing. China's capital. For highlights, 
see Beijing (Beijing in brief). 


North-central China 

Tianjin. Major industrial city, seaport, 
and business centre, Manufactures car- 
pets, bicycles, and heavy industrial 
equipment. In 1976, the most disas- 
trous earthquake of this century oc- 
curred near Tangshan (northeast of 
Tianjin}—240,000 people killed. 

Xi'an. National capital during much of 
China's history. Once probably most 
populous city in world. City began to 
decline in 900s, but several pagodas 
and a great mosque remain as remind- 
ers of past glory. Outside city is tomb 
of Emperor Shi Huangdi (about 210 
B.C), in which has been found an army 
of life-sized terra cotta statues of men 
and horses. 

Rock temple art. Cliff and cave sculp- 
tures; Buddhist temples cut into rock 
cliffs or caves in several places in 
northern China. Sculpted Buddhas and 
also cave paintings. Best-known exam- 
ples: Longmen Caves near Luoyang; 
Yungang Caves near Datong. Peak of 
carving occurred between 400s and 
600s. In far northwest, Mogao Grottoes 
near Dunhuang include sculptures 
from 300's to 1300's. 

Great Wall. Thick barrier 6,000 km long 
that once protected China against in- 
vaders from the north, Most visited 
section—in good condition—near Ba- 
daling, about 75 km northwest of Bei- 
jing. 

Manchuria (far northeast). Major indus- 

trial and agricultural area. 

Shenyang. Industrial centre—machinery, 
electrical equipment. Palace of Manchu 
emperors built in 1600s. 

Harbin. China's northernmost large city. 
Greatly expanded by Russian settlers 
between World War | and World War 
Il, Has broad avenues and Russian-style 
stucco buildings. 

Lüda (Dalian). Major port and industrial 
centre on Liaodong Peninsula; impor- 
tant apple-growing area. 


East Central China 

Shanghai. China's largest city; major in- 
dustrial and commercial centre and 
seaport. Resembles a modern Western 
city more than does any other Chinese 
city. Nanjing Road the major shopping 
thoroughfare. Bund waterfront area 
lined with banks and office buildings. 
Shanghai Industrial Exhibition displays 
variety of manufactured products. Tem- 
ple of the Jade Buddha, crowded with 
worshippers, has two statues of Bud- 
dha, each carved from a single huge 
piece of white jade. 

Nanjing. Cultural centre, several times 
capital of China. Bridge over Yangtze, 
completed in 1968, formed first over- 
land connection in lower Yangtze area 
between northern and southern China. 
Burial places of Sun Yat-sen and first 
Ming emperor. 


Xi'an hot springs 


Hangzhou. Nearby West Lake one of 
China's most scenic areas. Includes 
lake, forested shore, several islands, 
pagodas and pavilions, flower gardens. 
Lingyin Temple contains many wood 
and stone sculptures. Six Harmonies 
Pagoda: 60-metre-high octagonal build- 
ing with unusual architectural features. 
Many silk factories in Hangzhou rely 
on silkworms raised in surrounding 
rural areas. 

Grand Canal. Artificially created water- 
way from Beijing to Hangzhou. Con- 
structed in 600s. Boats often pulled by 
people who walk alongside canal. Parts 
of canal still open to boat traffic-may 
be seen at Suzhou, Wuxi, and other lo- 
cations. 

Suzhou. On Grand Canal northwest of 
Shanghai. Many landscaped gardens. 
Tiger Hill, artificial 36-metre-high knoll 
containing an ancient tomb, consid- 
ered by Chinese aesthetically excellent 
combination of rock, falling water, 
trees, and pagoda. 

Wuhan. Major transportation centre 
with bridge over Yangtze. Manufac- 
tures iron and steel, machine tools, 
chemicals, and fertilizer. 


South-central China 

Yangtze Gorges. Sheer cliffs and turbu- 
lent rapids along Yangtze from Fengjie 
(east of Wanxian) eastward to Yichang. 
Ships traverse the gorges in both di- 
rections on trips between Congging 
and Wuhan. 

Chengdu. Capital of Sichuan province; 
important commercial city in a rich ag- 
ricultural area. Divine Light Monastery 
houses collection of Buddhist statues 
and paintings. Chengdu Zoo has 
world’s largest collection of giant pan- 
das; also golden monkeys. Irrigation of 
fertile Min River Valley began in 200s 
B.C. Railroad trip from Chengdu to 
Kunming traverses ruggedly beautiful 
mountains with many tunnels and 
bridges. 

Wolong Nature Reserve. In steep 
mountains 150 km northwest of 
Chengdu. One of several reserves 
where giant panda lives. Also, golden 
monkeys, takins, red pandas, bright- 
coloured pheasants. Dense bamboo 
and rhododendron thickets. Giant pan- 
das extremely difficult to view. 


Mount Emei. Buddhist pilgrimage 
mountain 170 km southwest of 
Chengdu. Snowcapped peak, dense 
forests, waterfalls, flowers, birds and 
monkeys, colourful temples. 

Kunming. Capital of Yunnan province, 
one of China's most ethnically mixed 
zones. City famed for mild “eternal 
spring’ climate; azaleas, camellias, 
other flowers. Several lakes, including 
Green Lake in city and Lake Dian south 
of city. Stone Forest, about 125 km 
southeast of Kunming, consists of 
weird limestone formations (karst), 
some rocks resembling trees. 

Xishuanbanna. Tropical area in south- 
ern Yunnan near border with Burma 
and Laos; populated with Dai (Thai) 
people and tribal groups. Some rain- 
forest with elephants, gibbons, tigers. 


Southeastern China 

Guangzhou (Canton). Seaport and com- 
mercial centre of southeastern China. 
Cultural Park features permanent and 
changing exhibits, plus concert halls, 
theatres, and indoor sports arenas. 
South China Botanical Gardens largest 
city gardens in country. Guangzhou the 
home of tremendously diverse Canton- 
ese cuisine. 

Guilin. Medium-sized city in region of 
spectacular scenery called karst 
(deeply eroded limestone with odd 
rock shapes, caves, and sinkholes), 
Peaks that resemble domes and cones 
jut out of flatlands. Rugged scenery 
along Li River. 

Hainan. Once sleepy tropical island, 
began major economic development 
in 1980's. Tropical fruits, rice, sugar 
cane agriculture. Palm-fringed 
beaches, some dense forests with rare 
monkey species. 

Xinjiang. Cold, dry northwestern re- 

gion; borders Soviet Union and Mongo- 

lia. Many inhabitants Muslim Uigurs, 
clustered around several oases and in 

Ürümqi, the capital. Turpan Depression, 

154 m below sea level. 


Tibet ‘Roof of the World” In southwest; 
borders India, Nepal, Bhutan. High, cold 
plateau rimmed by mountains, Home of 
Tibetan Buddhists. Potala Place in Lhasa, 
with more than 1,000 rooms, once 
housed Dalai Lama and other Buddhist 
monks. 


A traditional Chinese temple 
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Provinces 


Map Name Population 
key 
G 11 Anhui 56,180,813 
(Anhweil 
111 Fujian 30,048,224 
(Fukien! 
E 7 Gansu 22,371,141 
(Kansu) 
J 10 Guangdong 62,829,236 
(Kwangtung) 
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China's parliament build- 
ing is the Great Hall of the 
People in Beijing. The Na- 
tional People's Congress and 
other governmental bodies 
meet in its chambers. 


Government 


The Chinese government is dominated by three or- 
ganizations. They are the Chinese Communist Party, the 
military, and a branch of the government known as the 
State Council. Of the three organizations, the Commu- 
nist Party holds the greatest control. All people who 
hold a middle- or lower-level position in the party or the 
government are called cadres. 

China's constitution was adopted in 1982. It calls for 
the Chinese to concentrate on modernizing agriculture, 
industry, the military, and science and technology. 

The Communist Party. China has the largest Com- 
munist Party in the world. About 40 million Chinese peo- 
ple belong to the party. But they make up only about 4 
per cent of the total Chinese population. China also has 
a number of minor political parties, but such parties 
have little or no power. 

The Communist Party has four main decision-making 
bodies, These are the National Party Congress, the Cen- 
tral Committee, the Politburo (Political Bureau), and the 
Secretariat. The National Party Congress has more than 
1,900 representatives who are selected by party mem- 
bers throughout the nation. The Central Committee con- 
sists of about 300 leading party members. The members 
are elected by the National Party Congress. The Polit- 


buro has about 20 members, who are top party leaders 
elected by the Central Committee. The Politburo in- 
cludes a standing committee of 5 or 6 of the most im- 
portant Communist Party leaders. The Secretariat has 
about 5 members who are elected by the Politburo’s 
standing committee. 

The Communist Party's constitution states that the Na- 
tional Party Congress and the Central Committee are the 
most important bodies of the party. However, the con- 
gress actually has little real power. In general, it auto- 
matically approves policies set by the Central Commit- 
tee and the Politburo. The Politburo also establishes 
policy guidelines for the party. The Secretariat is re- 
sponsible for day-to-day decisions and supervision of 
party actions. 

In theory, the highest post in the Communist Party is 
that of general secretary. But Deng Xiaoping is the most 
influential person in the party and in the country. Deng 
served as chairman of the Military Commission of the 
party and as chairman of the Central Military Commis- 
sion of the government until 1989. He then submitted his 
resignation of both titles, but his unofficial importance 
remains great. Top party and government officials con- 
sult Deng on all major issues and decisions. 


The National People’s Con- 
gress performs legislative 
duties and transmits national 
government policies to lower 
levels of government. The 
Communist Party completely 
controls the congress. 
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National government. China's constitution estab- 
lishes the National People’s Congress as the highest 
government authority. According to the Chinese elec- 
toral law, members of the National People’s Congress 
are elected by local people's congresses of counties and 
townships. The Communist Party has an important influ- 
ence on the selection of candidates for these and all 
other elections in China. 

The members of the National People’s Congress serve 
five-year terms. The congress carries out various legisla- 
tive duties. But in practice, it has no real power. Its chief 
function is to transmit policies of the national govern- 
ment and of the party to lower levels of government. A 
standing committee handles the work of the congress 
when it is not in session. 

The State Council carries on the day-to-day affairs of 
the government. The council is led by the premier, 
China's head of government. The premier is nominated 
by the Central Committee of the Communist Party and 
approved by the president, who is chiefly a ceremonial 
official. 

The premier is assisted by 3 vice premiers and about 
40 ministers and heads of special commissions. The 
ministers are in charge of government departments, in- 
cluding the defence ministry and the ministries respon- 
sible for economic planning. 

Political divisions. China has 30 major political divi- 
sions. They consist of 22 provinces; 5 autonomous (self- 
governing) regions; and 3 special municipalities. The au- 
tonomous regions are Guangxi, Inner Mongolia (Nei 
Menggu), Ningxia, Tibet (Xizang), and Xinjiang. These re- 
gions have many people who belong to China's minority 
ethnic groups. 

Although the regions are called autonomous, they are 
actually governed much like the rest of the Chinese na- 
tion. Local governments in these autonomous regions 
do have some powers to safeguard the culture and in- 
terests of the minority peoples, The special municipal- 
ities—Beijing, Shanghai, and Tianjin—are huge metro- 
politan areas that are administered by the national gov- 
ernment. Each special municipality consists of an urban 
centre and a rural area. 

China has three levels of local government. The 30 
major political units are divided into about 2,100 coun- 
ties. These counties are subdivided into about 100,000 
townships and towns. Each political unit has a people's 
congress and an executive body patterned after the 
State Council. 

Courts in China do not function as a completely inde- 
pendent branch of government as they do in many 
countries. Instead, the courts base their decisions 
largely on the policies of the Communist Party. 

The highest court in China is the Supreme People’s 
Court. It hears cases that involve national security or vio- 
lations by high officials. The Supreme People’s Court 
also supervises people's courts in the provinces and 
counties. The Supreme People's Procuratorate sees that 

the national constitution and the State Council's regula- 
tions are observed. China also has about 30 higher, 200 
intermediate, and 2,000 basic-level courts. 

The armed forces of China are jointly commanded 
by the Military Commission of the Communist Party and 


the Central Military Commission of the government. 
China has an army, a navy, and an air force, which to- 
gether make up the People’s Liberation Army (PLA). The 
PLA has about 3 million male and female regular mem- 
bers. In addition, about 14 million men and women 
serve in China's militia citizens’ army). There are also 
about 700,000 army reserves. Men and women between 
18 and 22 years of age may be conscripted for military 
service. The period of service is 3 years in the army, 4 
years in the air force, and 4 years in the navy. 

The armed forces have held enormous political 
power in the People’s Republic of China since its birth in 
1949. Military officers have made up a large percentage 
of the members on the Communist Party's Central Com- 
mittee. Besides its military duties, the PLA helps carry 
out party policies and programmes. 


People 


Population. About a fifth of the world’s people live in 
China. For China's total population, see the China in 
brief table with this article. 

About 8} million people live in Shanghai, one of the 
world’s largest cities in terms of population, Beijing, the 
capital, has about 74 million residents. China has more 
than 30 other cities with a population of 1 million or 
more. However, about 74 per cent of China's people live 
in villages and small towns. Most of these people live in 
densely populated areas in eastern China. Western 
China has less than 10 per cent of the total population. 

China's government is concerned about the nation’s 
enormous population and seeks to limit population 
growth. By law, men may not marry until they are 22 
years old, and women until they are 20. People are en- 
couraged to postpone marriage until they are in their 
late 20's and to have no more than one or two children. 

Nationalities. About 92 per cent of China's people 
belong to the Han nationality, which has been China's 


na's 


The Han ethnic group makes up about 92 per cent of Chi 
people. These Han people are buying bread in Xian. 
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Population density and 
major ethnic groups 
‘About 92 per cent of the Chi- 
nese people belong to the 
Han ethnic group and live 
crowded together in eastern 
China. The rest of the popula- 
tion consists of about 55 mi- 
nority groups. They live 
chiefly in the border areas 
and in western China. 


Major Urban Areas 
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largest nationality for centuries. The rest of the popula- 
tion consists of about 55 minority groups, which include 
Kazakhs, Mongols, Tibetans, and Uygurs. These nation- 
alities are distinguished chiefly by language and culture 
(see Kazakhstan; Mongolia (People); Tibet (People and 
their work). 

Most of China's minority peoples live in the border 
regions and the western half of the country. Some 
groups, such as the Mongols in the north and the Ka- 
zakhs in the northwest, herd sheep and goats. These 


Bi s 
tiers are a common means of transportati 
of eastern China, where the overcrowding has creat 


people move from place to place during the year to 


feed their herds on fresh pa 
livestock and grow a wide vi 
the deserts of northwestern 


stures. The Uygurs raise 
ariety of crops on. oases in 
China. The Tibetan people 


practise simple forms of agriculture and herding in 
China's southwestern highlands. Many Koreans dwell 


near the border with Korea. 

Many minority groups liv 
China. Some of them speak 
much like the Han Chinese. 


on in China's cities. Millions of people live in the cit- 
ted a severe housing shortage. 


e in the far southern parts of 
dialects of Chinese and live 
Others are members of eth- 
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Colourful folk dances are part of the cultural heritage of 
China's minority peoples, such as the Mongols. The dancer, 
above, is wearing traditional Mongolian dress. 


nic groups related to the peoples of Burma, Laos, Thai- 
land, or Tibet. Many of these people, who live in less de- 
veloped mountain areas, retain their traditional lan- 
guage and way of life. 

Languages. The Han people speak Chinese. Spoken 
Chinese has many dialects, which differ enough in pro- 
nunciation to be considered separate languages. To 
bring about better communication among the people of 
China, the government has made the Northern Chinese 
dialect the official language. Many non-Chinese call the 
official language Mandarin, but the Chinese prefer the 
term putonghua (common language). Northern Chinese 
is spoken by about 70 per cent of the nation’s people, 
and it is now taught in all Chinese schools. Other varie- 
ties of Chinese include Min (spoken in Fujian province), 
Wu (spoken in Shanghai), and Yue (Cantonese), each of 
which has many local dialects. See Chinese language. 

Although each dialect of Chinese has its own pronun- 
ciation, all speakers of Chinese write the language in the 
same way. The Chinese writing system uses characters 
instead of an alphabet. Each character is a symbol that 
represents a complete word. 

Scholars have developed several systems of writing 
the Chinese language in the Roman alphabet. One sys- 
tem, called the Wade-Giles system, was developed dur- 
ing the 1800's by two English scholars, Sir Thomas Wade 
and Herbert Giles. In 1979, China began using another 
system, called the pinyin system, in all news reports sent 
abroad and in all communications with other nations. 
Many Chinese words and names are spelled differently 
in the two systems. For example, the name of the man 
who led the country’s Communist revolution is spelled 
Mao Zedong in the pinyin system and Mao Tse-tung in 
the Wade-Giles system. This article generally uses the 
pinyin spellings for Chinese words. 

The minority peoples of China speak many languages, 
including Korean, Mongolian, and Uygur. Each group 
uses its own language in its schools and publications. 
Some learn Chinese as a second language. 


Way of life 


Family life has always been extremely important in 
Chinese culture. Before 1949, some Chinese lived in 
large family units. As many as 100 or more relatives lived 
together under the rule of the oldest male. The ideal 
was “five generations under one roof.” However, those 
who lived this way were mainly the families of rich rural 
landowners, wealthy merchants, and government offi- 
cials. Among the poorer people, most households con- 
sisted of only parents and children, but some also in- 
cluded grandparents and uncles. Today, the Chinese live 
in these smaller types of family units. 

In the past, only men were expected to work outside 
the home. But today, almost all adults have a job. In 
many families, a grandparent looks after the house and 
children during the day. More and more children attend 
nursery school and kindergarten so that both parents 
can be free to work. 

Relationships within Chinese families have become 
less formal and more democratic. Parents no longer ex- 
pect their children to show unquestioning obedience. In 
the past, a father could legally kill his children if they 
disobeyed him. Young people today generally choose 
their own marriage partners on the basis of shared in- 
terests and mutual attraction. However, parents still play 
a role in arranging some marriages, especially in rural 
areas. Any couple would at least consult their parents 
about such a major decision. 

Chinese families traditionally valued sons far more 
than daughters. A husband could divorce his wife if she 
failed to give birth to sons. In some cases, daughters 
were killed at birth because girls were considered use- 
less. Today, social policy in China values girls as well as 
boys. The Communist government strongly supports the 
idea that women should contribute to the family income 
and participate in social and political activities. Women 
do many kinds of work outside the home. Many young 
husbands share in the shopping, housecleaning, cook- 
ing, and caring for the children to show that they be- 
lieve the sexes are equal. However, equality between the 
sexes is more widely accepted in the cities than in the 
countryside. 


se culture 
n a Shanghai 


neighbourhood is a favourite spot for family outings. 


Family life has been an important part of Chinese. 
throughout the country’s history. This playground i 


Typical Chinese farmhouses are built of mud bricks, clay 
bricks, or stone, and have a tile or straw roof. 


Rural life. Traditionally, most Chinese lived in vil- 
lages of 100 to 200‘households. Many families owned 
their land, though in numerous cases it was not large 
enough to support them. Many other families owned no 
land. The members of these families worked as tenants 
or labourers for big landowners and rich peasants. They 
had to pay extremely high rents—from 30 to 60 per cent 
of the harvest. In some cases, peasant families were so 
poor that they became beggars or bandits, or even sold 
their children as servants or slaves to rich families. 

After the Communists took control of China, they or- 
ganized agricultural co/lectives, in which large groups 
of peasants owned land, tools, work animals, and work- 
shops in common. The highest level of the collective 
system was the commune, which administered the eco- 
nomic activity for 20 or more villages. Smaller collective 
units were called production brigades and production 
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teams. Most day-to-day farm work was planned and per- 
formed by these units. Each family owned its house and 
a plot on which it could grow vegetables and raise 
chickens or pigs for its own use. If a family grew a sur- 
plus of crops, it could sell the surplus in a local market. 

In 1979, the government introduced a new system to 
gradually abolish communes, brigades, and teams. Col- 
lectives now make production contracts with individual 
families. A production contract includes what crops and 
livestock the family will raise, how much will be given to 
the collective, and how much will be sold to the govern- 
ment ata set price. After fulfilling its contract, the farm 
family may use the remainder of its production as it 
wishes. Most families use some for food and sell the 
rest on the open market. Some sign contracts as key 
households. Key households provide transportation, re- 
pairs, or handicrafts on the free market instead of doing 
full-time farm work. After paying an agreed amount to 
the government and the collective, the key household 
keeps any profit. A few key households operate busi- 
nesses or small factories and hire employees. Some of 
them have become relatively wealthy. 

The standard of living in rural China today is consid- 
erably higher than it was before the Communists came 
to power. The average income in rural areas is still low. 
But most families have enough food and clothing and 
also own a bicycle, a radio, and a sewing machine. 
Some families own a television set, a washing machine, 
or a motor scooter. Most rural families live in three- or 
four-room houses. Older houses are made of mud 
bricks and have a tile or straw roof. Newer houses are 
made of clay bricks or stone and have a tile roof. Some 
villages have constructed blocks of flats. Except in re- 
mote areas, most houses have electricity. 

Rural people work many hours a day, especially at 
planting and harvesting time. They also attend political 
meetings and night classes, where they learn to read 
and write or how to use modern farming methods. Even 
so, the people have time for recreation. Many villages 


Bridge construction, /eft, 
and other public- 
improvement projects help 
provide better living and eco- 
nomic conditions in rural 
China. Such projects are usu- 
ally planned and carried out 
by the central or provincial 
government. 
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The housing in China‘s cities is a mixture of new and old, as shown by these two photographs 


taken in the city of Guilin. Some city residents live in modern flats, 
bourhoods where the houses resemble those in rural areas, right. 


have a small library and a recreation centre that offers 
television viewing and shows films. Villages also pro- 
vide facilities for such sports as basketball and table ten- 
nis. Some villages have a small choral group, orchestra, 
or theatre group. 

City life. Many city residents live in older neighbour- 
hoods where the houses resemble those in the country- 
side. Many other city dwellers live in blocks of flats. City 
governments construct some flats, and large factories 
build others. 

Families are assigned a flat by the factory or other 
unit for which they work. Most flats have plumbing and 
heating, but many have less space than rural houses 
have. China's cities are overcrowded, and new housing 
is in great demand. In some cases, two families must 
share a flat. 


Small food shops like this one are common in the cities of 
China. Most cities also have at least one government-owned de- 
partment store as well as many small speciality shops. 


left Others live in older neigh- 


Each city neighbourhood or block of flats has an 
elected residents’ committee. The committee supervises 
various neighbourhood facilities and programmes, such 
as day-care centres, evening classes, and after-school 
activities for children. When fights, petty crimes, or acts 
of juvenile delinquency occur in the neighbourhoods, 
committee members talk with the people involved and 
try to help them solve the problem. These neighbour- 
hood organizations seek to keep crime rates down in 
spite of overcrowding in China's cities. 

In general, people in cities have a higher standard of 
living than people in the countryside. Their wages are 
low compared with those of workers in Western indus- 
trial countries. But most households have at least two 
wage earners, and rents and the cost of food are low. 
Medical care, child care, and recreational activity also 


hina justas itis 
: China eat dif- 


Dining in a restaurant is a popular activity in 
in Western countries. People in different parts © 
ferent foods, but grain is the basic food in all areas. 


cost little. Thus, most city people can afford to spend 
money on personal and household items. 

City people have more cultural advantages than rural 
people. They can attend a greater variety of classes and 
meetings. On their days off, they enjoy browsing in 
stores; dining at a restaurant; or going to a park, mu- 
seum, theatre, or sporting event. Since the early 1980s, 
stores have offered an increasing variety of merchan- 
dise. Large stores are owned and operated by the gov- 
ernment. But many small stores, restaurants, and repair 
shops are privately owned. 

Food. Grains are the main foods in China. Rice is the 
favourite grain among people who live in the south. In 
the north, people prefer wheat, which they make into 
bread and noodles. Maize, millet, and sorghum are also 
eaten. Vegetables, especially cabbages and tofu (soy- 
bean curd), rank second in the Chinese diet. Roasted 
sweet potatoes are a popular snack. Pork and poultry 
are the favourite meats. Chinese people also like eggs, 
fish, fruits, and shellfish. 

Breakfast in China may be rice porridge, chicken noo- 
dle soup, or deep-fried pastries that taste like dough- 
nuts. Favourite lunchtime foods include egg rolls and 
dumplings stuffed with meat or shrimp. A typical Chi- 
nese main meal includes vegetables with bits of meat or 
seafood, soup, and rice or noodles. Chop suey origi- 
nated from a Chinese recipe, but it is uncommon in 
China today. Chopsticks and soup spoons serve as the 
only utensils at Chinese meals. Tea is the traditional fa- 
vourite Chinese beverage. But soft drinks, beer, and 
milk have also become popular beverages in the cities. 
Ice cream has also gained popularity there. 

Fancy Chinese cooking varies from region to region. 
Beijing (also spelled Peking) duck, a northern speciality, 
Consists of slices of crisp roast duck eaten with thin 
tolled pancakes. Food from the east and southeast 
Coastal areas includes fish, crab, and shrimp. The spici- 
est foods come from Sichuan and Hunan. Chinese cooks 
Vary the texture of dishes by adding slippery mush- 
rooms and crunchy bamboo shoots and water chestnuts 
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Ancient Chinese exercises 
called faijiquan are performed 
by many Chinese first thing 
every morning. Taijiquan em- 
phasizes relaxation, balance, 
and proper techniques of 
breathing. It is also a form of 
self-defence. 


(bulbs of an aquatic plant). The Chinese occasionally eat 
things rarely used as food elsewhere, such as tiger lily 
buds, sea animals called sea cucumbers, and snake 
meat. Sharkfin soup is an expensive delicacy. 

Clothing. Most Chinese make their own clothes, 
chiefly of cotton or synthetic materials. Some women, 
especially in cities, wear skirts or dresses, But through- 
out China, men and women generally wear Western- 
style shirts and loose-fitting trousers. Most adults wear 
dark or pastel colours. Children and young women 
sometimes wear clothes with bright colours and pat- 
terns. Men wear their hair short. Most women also wear 
their hair in short simple styles, though permanent 
waves and fancier styles are becoming popular. 

Government officials and technicians may buy better- 
quality clothing at special stores. Such clothing includes 
suits with four-pocket jackets that button at the neck. But 
most of the time, it is difficult to tell from a person's 
clothing whether that person is an ordinary worker, a 


Sporting events, such as softball, above, are favourite pas- 
times in China. Other popular sports in the country include 
baseball, basketball, soccer, table tennis, and volleyball. 
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government official, or a technician. In earlier times, 
however, the kinds of clothes that people wore indi- 
cated their place in Chinese society. For example, schol- 
ars traditionally dressed in long blue gowns. Women of 
the upper classes wore elaborate hairdos, long finger- 
nails, and colourful robes. In contrast, peasants wore 
patched and faded jackets and trousers. 

Health care in China combines traditional Chinese 
medicine and modern Western medicine. Traditional 
medicine is based on the use of herbs, attention to diet, 
and acupuncture. Acupuncture is a technique in which 
thin needles are inserted into the body at certain points 
to relieve pain or treat disease (see Acupuncture). From 
Western medicine, the Chinese have adopted many 
drugs and surgical methods. 

All Chinese cities and towns and some rural areas 
have hospitals. Medical teams from the hospitals visit 
villages periodically. Villages also have clinics staffed by 
part-time medical workers called barefoot doctors. The 
term indicates that these workers share the simple life 
of the peasants they serve. It does not mean they are ac- 
tually barefoot. Barefoot doctors, many of whom are 
women, get a year or two of training ata hospital. They 
can treat simple illnesses, help at childbirth, prepare 
medicines made of herbs, and give prescriptions. 

Barefoot doctors organize public health programmes 
in their communities. They check the purity of drinking 
water, vaccinate people against diseases, and make sure 
that garbage is disposed of. They also supervise the ex- 
termination of harmful insects and rodents. In addition, 
the barefoot doctors encourage people to practise birth 
control, and they give advice on infant care and nutri- 
tion. All these programmes have made the people much 
healthier than they were in the 1950's. The Chinese have 
almost wiped out cholera, typhoid, and other terrible 
diseases that once killed millions of them each year. 

Religion is discouraged by the Communist govern- 
ment of China. However, it played an important part in 
traditional Chinese life. Confucianism, Taoism, and Bud- 
dhism were the major religions throughout most of 
China‘s history. The religious beliefs of many of the Chi- 


Chinese doctors practise a combination of traditional Chinese 
medicine and modern Western medicine. The doctors pictured 
above are examining patients in a clinic in Shanghai. 


nese people included elements of all three religions. 

Confucianism is based on the ideas of Confucius, a 
Chinese philosopher who was born in about 550 B.C It 
stresses the importance of moral standards and of a 
well-ordered society in which parents rule their chil- 
dren, men rule women, and the educated rule the com- 
mon people. In addition, Confucianism strongly empha- 
sizes deep respect for one’s ancestors and for the past. 
See Confucianism. 

Taoism is also a native Chinese religion. It teaches 
that a person should withdraw from everyday life and 
live in harmony with nature. Taoism began during the 
300s B.C. and is based largely on a book called the Tao 
Te Ching (The Classic of the Way and the Virtue). Taoism 
came to include many elements of Chinese folk religion 
and so became a religion with many protective gods. 
See Taoism. 

Buddhism reached China from India before A.D. 100 
and became well established throughout the country 
during the 300s. Under the influence of Confucianism 
and Taoism, Chinese varieties of Buddhism developed. 
They taught strict moral standards and the ideas of re- 
birth and life after death. The Chinese Buddhists wor- 
shipped many gods and appealed to them for help in 
times of troubles. See Buddhism, 

The Chinese government regards religion as supersti- 
tion. It encourages the people to study science and po- 
litical writings to solve their problems. The Communists 
have opposed Confucianism because it emphasizes the 
past and justifies inequality in society. The Communists 
have also turned Taoist and Buddhist temples into mu- 
seums, schools, and meeting halls. Since the late 1970s, 
government attitudes towards religion have softened 
somewhat. The government now recognizes the value of 
such Confucian ideas as the importance of education 
and correct moral behaviour. Also some temples have 
been returned to religious groups. But the government 
still tries to control religious organizations. 

Muslims make up about 2 per cent of the Chinese 
population, mostly minority peoples in the northwest. 
The government permits them to follow their religion, 
but it does not encourage them to do so. Christian mis- 
sionaries worked in China for many years before the 
Communists came to power. The Communists expelle 
foreign missionaries and closed most Christian 
churches. But since the late 1970s, the government as 
permitted many Christian churches to reopen. Today, 
about 1 per cent of the people are Christians. 

Education. The Chinese have always prized educa- 
tion and respected scholars. Before the Communists 
came to power in 1949, there were two major reai ‘ 
for this high regard for education. (1) The Confucians be 
lieved that people could perfect themselves through 
study. They made no sharp distinction between aca; 
demic education and moral education. They believe! 
the function of all study was to build character. (2) Ba 
ability to read and write and a knowledge of Confucia 
sacred writings paved the way to financial security Ta 
social position. Candidates for government jobs ha 
pass an examination based on the Confucian works: i 

Today, the Communists regard education as 4 key 
reaching their political, social, and economic goals: 


Since their rule began, they have conducted adult edu- 
cation programmes in an effort to teach all Chinese to 
read and write. In the early 1950's, they began a lan- 
guage reform programme to reduce illiteracy. The pro- 
gramme included simplifying more than 2,000 of the 
most basic Chinese characters by reducing the number 
of strokes in each character, Such changes made written 
Chinese easier to learn. Today, about 70 per cent of all 
Chinese 15 years of age or older can read and write. 

Since the mid-1900s, the Chinese have made great 
progress in providing education for their children. The 
number of children who attend primary school and sec- 
ondary school has increased sharply. China traditionally 
did not require children to attend school. But in 1986, 
the government passed a law that required children to 
attend school for at least nine years. Rural areas lag be- 
hind cities in educational progress, and the new laws 
apply to cities earlier than they apply to rural areas. 

Moral education is important in China. The Chinese 
teach morality as defined in a Communist sense. Stu- 
dents should be both politically committed to Commu- 
nist ideas and technically skilled. Courses combine the 
teaching of academic facts and political values. 

, An important issue in Chinese education is the con- 
flict between Communist principles and the desire to 
modernize China's economy rapidly. Rapid moderniza- 
tion requires high-quality education with special facili- 
ties for talented students. However, a Communist princi- 
ple stresses equality in education. Thus, many would 
like to increase the educational opportunities for peas- 
ants and workers at the expense of more privileged 
groups, such as scientists and government officials. 

Since 1949, the Communists have alternately stressed 
equality in education and high-quality education for 
modernization. At present, the supporters of rapid mod- 
ernization control the educational system in China. Stu- 
dents who show outstanding ability on nationwide ex- 
aminats go to key schools, which have the best 
faculties and facilities. Key schools exist at the primary, 
Secondary, and college levels. 

Primary and secondary schools. Children in China 
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Foreign language classes 
are an important part of every 
Chinese student's education. 
These youngsters are learning 
English, the most widely stud- 
ied foreign language in China. 


enter primary school at the age of 6 or 7 and must at- 
tend for at least nine years. About 95 per cent of China's 
children attend primary school. Primary school courses 
include the Chinese language, geography, history, math- 
ematics, music, science, and physical education. 

After completing primary school, students may enter 
secondary schools, called middle schools. Junior middle 
school lasts three years, and senior middle school con- 
tinues for another two or three years. Middle school 
courses include many subjects studied in primary 
school plus biology, chemistry, physics, law, and Eng- 
lish and other foreign languages. Vocational and techni- 
cal middle schools offer training in agriculture, indus- 
trial technology, and other work-related subjects. About 
two-thirds of China's children begin middle school, but 
most drop out before graduation. 

Higher education. Young people who wish to attend 
an institution of higher learning must pass an entrance 
examination. Some students who pass the examination 
enter a university. The chief university subjects include 
economics, languages, mathematics, and natural and so- 
cial sciences. Others who pass the examination enter a 
technical college. Each technical college specializes in 
one particular field, such as agriculture, forestry, medi- 
cine, mining, or teacher training. Many technical 
schools are administered by the government ministry 
specifically concerned with the subject that is taught. 
This system enables government leaders to plan the 
number of graduates who will have the special skills 
needed to run China's farms and factories. 

China has about 1,000 institutions of higher learning, 
including both universities and technical colleges. They 
have about 1,700,000 students, and enrolments are grad- 
ually increasing. But only a small percentage of the stu- 
dents who wish to attend college can do so because of 
a shortage of faculties and facilities. Unsuccessful candi- 
dates can continue their education at “workers’ universi- 
ties” run by factories. These schools offer short-term 
courses. Youths who dropped out of middle school can 
resume their studies at part-time schools or through 
television and correspondence courses. 
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Detail of a painting on clay tile (AD. 1-99) by an unknown Chinese artist; 


‘Museum of Fine Arts, Boston, U.S.A. 


Paintings on the tiles of tombs during the Han dynasty were 
done in a graceful, lively style. This tomb tile shows two officials 
of the Chinese emperor's court. 


The oldest known Chinese works of art include pot- 
tery and carved jades from the 5000's B.C. Beautiful 
bronze vessels that were used in religious rites were 
first fashioned between 2000 and 1500 B.C. Many ancient 
objects have been dug up from burial sites. Today, exca- 
vation of tombs and dwellings continues to yield differ- 
ent objects of art and a fuller understanding of China's 
past. Large numbers of works of art exist from all peri- 
ods of Chinese history from the 200s B.C. up to the pres- 
ent. They include masterpieces of painting and sculp- 
ture, pottery, ivory and jade carvings, furniture, and 
lacquer ware. See Bronze; Furniture (China); Ivory; 
Jade; Lacquer ware; Porcelain. 

Today, Chinese artists receive support from the gov- 
ernment or work as amateurs in addition to their regular 
jobs. The Communists teach that the arts originate from 
the people—farmers, workers, soldiers, and minority 
groups. The Communists also stress that art should ex- 
press the aims of their society. As a result, most Chinese 
art from the 1950's to the 1970's dealt with themes from 
the Communist revolution or from the daily lives of 
workers and peasants. Since then, art has also reflected 
traditional themes, ideas from other countries, and indi- 
vidual expression. 

Literature. China has one of the oldest and greatest 
literatures in the world. The first significant work of Chi- 
nese literature was a collection of poems called the 
Classic of Songs. Some of these poems probably date 
from the 1100's B.C. For more information on China's 
rich literary heritage, see Chinese literature. 

Painting. Sophisticated designs were painted on Chi- 
nese pottery as early as the 5000's B.C. Painting on silk 
has been an art in China since about 400 B.C. Painting on 
paper began later. Most early paintings show people, or 
gods or spirits. But landscapes became the chief subject 
of Chinese painting by the A.D. 900s. During the Song 
dynasty (960-1279), many artists painted landscapes 


The arts 


called shanshui (mountain-water), which showed tower- 
ing mountains and vast expanses of water. In these 
paintings, the artist tried to suggest a harmony between 
nature and the human spirit. 

Chinese painting was closely linked with the arts of 
poetry and calligraphy (fine handwriting). Chinese writ- 
ing and the use of a brush for the writing originated 
during the Shang dynasty (c. 1766-c. 1122 B.C). The Chi- 
nese traditionally considered calligraphy a branch of 
painting. During the 1200s, it became popular for paint- 
ers to combine shanshui and other subjects with written 
inscriptions that formed part of the overall design. In 
many cases, these inscriptions consisted of a poem 


rid Clearing 
Gallery-Akins Museum, Kansas City, Miss® abit 
Landscapes became the chief subject of Chinese pain stl 
the A.D. 900s. The work above is a fine example of tl 


(mountain-water) style developed during the Song dynasty: 


along with a description of the circumstances under 
which the painting was created. 

Chinese artists used the same brush for painting and 
calligraphy. It consisted of a wooden or bamboo handle 
with bristles of animal hair arranged to form an ex- 
tremely fine point. The artist could paint many kinds of 
lines by adjusting the angle of the brush and the pres- 
sure on it. Chinese artists painted chiefly with black ink 
made of pine soot and glue. They sometimes used vege- 
table or mineral pigments to add colour to their paint- 
ings. Chinese painters created many works on silk 
scrolls, which could be rolled up for storage and safe- 
keeping. Other paintings were done on plaster walls 
and on paper. See Painting (Chinese painting). 

Sculpture and pottery. The earliest Chinese sculp- 
tures were small figures placed in tombs. From the 
Shang dynasty through the Zhou dynasty (c. 1122-256 
B.C), sculptors created chiefly bronze and jade works. 
Shang and Zhou artists used bronze to make elaborate 
sacrificial vessels used in ceremonies for the dead. 
These works were cast in moulds, and most had compli- 
cated designs based on animal forms. 

In 1974, thousands of clay figures of people and 
horses were discovered near Xian in burial pits near the 
tomb of China's first emperor. These figures, which are 
the earliest known life-sized Chinese sculptures, date 
from the 200's B.C. See Archaeology (picture: An army 
of life-sized statues). 

Buddhism reached China from India during the Han 
period. Sculptors then began to turn their skills to the 
service of this new religion. Temples were built in or 
near cities. In rural areas, cliffsides were hollowed out 
to form elaborate chapels. Sculptors decorated the 
chapels with figures of Buddha and his attendants. 
Some sculptures were carved from local stone. Others 
were moulded of clay and painted. Still other sculptures 
were cast of bronze and coated with gold. As artistic ex- 
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Ink painting on silk (1279-1368) by an unknown Chinese 


H.C Weng) 


artist; National Museum, Taipei, Taiwan (Wang 


Fine handwriting called calligraphy forms an essential part of 
many Chinese paintings. Artists of the Yuan period often com- 
bined calligraphy with paintings of bamboo, as on this fan. 


pressions of religious faith, these works rival the finest 
sculptures in the monasteries and cathedrals of Europe. 
See Sculpture. 

The Chinese have made pottery since prehistoric 
times. They began to use the potter's wheel before 2000 
B.C. and produced glazed pottery as early as the 1300s 
B.C. During the Tang dynasty (A.D. 618-907), the Chinese 
developed the world's first porcelain. Porcelain dishes 


Jade disc (400-200 B.C) by an unknown 
Chinese artist; Nelson Gallery-Akins Mu: 
seum, Kansas City, Missouri, USA. 


Bronze vessel (1100 

onze Os 
C by an unknown 

Chinese artist; 

reer Gallery of Art, 

Smithsonian Institu- 
lion, Washington, D.C. 


Chinese ceremonial art included works created in bronze and 
jade. Bronze vessels like the one above were used in ceremo- 
nies for the dead during the Shang dynasty. The carved jade 
disc on the right, called a bi, was used as a symbol of heaven in 
religious ceremonies. It dates from the Zhou dynasty. 
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Gilded bronze statue by an unknown Chi- 
nese sculptor, Asian Art Museum of San 
Francisco, USA. 


Chinese sculpture was greatly influenced by Buddhism. A seated Buddha, /eft, one of the oldest 
Chinese Buddhist sculptures, dates from A.D. 338. Sculptors also created huge figures of Buddha 
and his attendants for cliffside chapels, such as the Fengxian cave in Henan province, right. 


and vases produced during the Tang and Song dynas- 
ties, and during the Ming dynasty (1368-1644) and the 
early part of the Qing dynasty (1644-1912) are among the 
greatest treasures of Chinese art. 

Architecture. Traditionally, most of the public build- 
ings in China were constructed of wood on a stone 
foundation, The most outstanding feature of Chinese ar- 
chitecture was a large tile roof with extending edges 
that curved gracefully upward. These roofs were sup- 
ported by wooden columns connected to the ceiling 
beams by wooden brackets. Walls did not support the 
roof but merely provided privacy. Most buildings had 
only one storey, but the Chinese also built multi- 
storeyed towers called pagodas (see Pagoda). Chinese 
architects no longer use the traditional styles, and new 


Unglazed clay jar labout 1200 
B.C); Freer Gallery of Art, Smith- 
sonian Institution, Washington, D.C. 


White pottery made during 
the Shang dynasty had a pol- 
ished surface with carved de- 
signs. The jar above is a fine ex- 
ample of this pottery. 


Museum, Kansas City, 
Missouri, USA. 


buildings look like those in Western cities. 

Music. Chinese music sounds very different from 
Western music because it uses a different scale. The 
scales most commonly used in Western music have 
eight tones, but the Chinese scale has five tones. Mel- 
ody is the most important element in Chinese music. In- 
struments and voices follow the same melodic line in- 
stead of blending in harmony. 

Chinese musical instruments also differ from those 
played by Western musicians. Chinese instruments in- 
clude the gin, a seven-stringed instrument, and the 
sheng, a mouth organ made of seven bamboo pipes. 
The Chinese also have a lutelike instrument called the 
pipa and two kinds of flutes, the xiao and the di. Today, 
Chinese musicians also use Western instruments and 


Multicolour ceramics were 
developed in the Tang era. 
Potters combined colour 
glazes to form patterns like 
the one on the vase below. 


of Art 


Bowi late 1400s Freer Gallen ETc 


Smithsonian Institution, Wash 


Fine white porcelain was 
produced during the Ming 


Vase (AD. 618-907) by il h Ming po™ 
an eniran Chinese ait dynasty. Like an e has a 
ist; Nelson Gallery-Akins celain, the bowl abov 


blue underglaze. 


Chinese musicians play Western and Chinese instruments. In 
the group shown above, the girl on the left is playing a cello, 
and her friends are playing traditional Chinese instruments. 


perform the music of many of the great European com- 
posers. 

Theatre. Formal Chinese drama began during the 
Yuan dynasty (1279-1368). Since the 1800's, the most pop- 
ular form has been Beijing opera (also called Peking 
opera). This type of drama combines spoken dialogue 
and songs with dance and symbolic gestures. It also fea- 
tures colourful and elaborate costumes. The plays are 
based on Chinese stories, history, and folklore. 


Beijing opera, the most popular form of drama in China, com- 
A dialogue and songs with dance and symbolic gestures. 
e plays are based on Chinese history and folklore. 
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China is the world’s third largest country. Only Can- 
ada and Russia are larger. China's land is as varied as it 
is vast. It ranges from subarctic regions in the north to 
tropical lowlands in the south and from fertile plains in 
the east to deserts in the west. 

Several regions of China have traditionally been 
known by certain names. Northeastern China has been 
called Manchuria. But in China today, it is called simply 
the Northeast. Xinjiang covers the far northwest, and 
Tibet covers the far southwest. Inner Mongolia lies in 
the north. The eastern third of China, south of Manchu- 
ria and Inner Mongolia, is commonly called China 
Proper. It has always had most of China's people. 

China can be divided into eight major land regions. 
They are (1) the Tibetan Highlands, (2) the Xinjiang- 
Mongolian Uplands, (3) the Mongolian Border Uplands, 
(4) the Eastern Highlands, (5) the Eastern Lowlands, (6) 
the Central Uplands, (7) the Sichuan Basin, and (8) the 
Southern Uplands. 

Much of China is so densely populated that little wild- 
life remains. But rugged mountain forests on the eastern 
edge of the Tibetan Highland area shelter pandas, 
golden monkeys, takins, and other rare animals. Wild el- 
ephants and gibbons dwell in the subtropical south- 
western uplands. A few Siberian tigers live in remote 
forests of Manchuria. 

The Tibetan Highlands lie in southwestern China. 
The region consists of a vast plateau bordered by tower- 
ing mountains—the Himalaya on the south, the Pamirs 
on the west, and the Kunlun on the north. The world's 
highest mountain, Mount Everest, rises 8,848 metres 
above sea level in the Himalaya in southern Tibet. Two 
of the world’s longest rivers, the Huang He and Yangtze, 
begin in the highlands and flow eastward across China 
to the sea. 

Tibet suffers from both drought and extreme cold, 
Most of the region is a wasteland of rock, gravel, snow, 
and ice. A few areas provide limited grazing for hardy 
yaks—woolly oxen that furnish food, clothing, and trans- 
portation for the Tibetans. Crops can be grown only ina 
few lower-lying areas. See Tibet. 

The Xinjiang-Mongolian Uplands occupy the vast 
desert areas of northwestern China. The region has 
plentiful mineral resources. However, it is thinly popu- 
lated because of its remoteness and harsh climate. 

The eastern part of the region consists of the Ordos 
Desert and part of the Gobi Desert. The western part of 
the region is divided into two areas by the Tian Shan 
range, which has peaks over 6,100 metres above sea 
level. South of the mountains lies one of the world’s 
driest deserts, the Taklimakan. The Turpan Depression, 
an oasis near the northern edge of the Taklimakan, is the 
lowest point in China. It lies 154 metres below sea level. 
To the north of the Tian Shan, the Dzungarian Basin 
stretches northward to the Altai Mountains along the 
Mongolian border. 

The Mongolian Border Uplands lie between the 
Gobi Desert and the Eastern Lowlands. The Greater 
Hinggan Range forms the northern part of the region. 
The terrain there is rugged, and little agriculture is prac- 


_tised. The southern part of the region is thickly covered 


with /oess, a fertile, yellowish soil deposited by the 
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wind. Loess consists of tiny mineral particles and is eas- 
ily worn away. The Huang He and its tributaries have 
carved out hills and steep-sided valleys in the soft soil. 
The name Huang He means Yellow River and comes 
from the large amounts of loess carried by the river. 

The Eastern Highlands consist of the Shandong 
Peninsula and eastern Manchuria. The Shandong Penin- 
sula is a hilly region with excellent harbours and rich de- 
posits of coal. The hills of eastern Manchuria have 
China's best forests, and timber is a major product of the 
region. The highest hills of the Eastern Highlands are the 
Changbai Mountains (Long White Mountains) along the 
Korean border. To the north, the Amur River forms the 
border with Russia. Just south of the river is the Lesser 
Hinggan Range. 

The Eastern Lowlands lie between the Mongolian 
Border Uplands and the Eastern Highlands and extend 
south to the Southern Uplands. From north to south, the 
region consists of the Manchurian Plain, the North 
China Plain, and the valley of the Yangtze River. The East- 


The Xinjiang-Mongolian 
Uplands are a vast area of de- 
serts and rugged mountains 
in northwestern China. This 
photograph shows the edge 
of the Gobi Desert in the east- 
ern part of the region. 


ern Lowlands have China's best farmland and many of 
the country's largest cities. 

The Manchurian Plain has fertile soils and large de- 
posits of coal and iron ore. Most of Manchuria’s people 
live on the southern part of the plain near the Liao River. 
To the south lies the wide, flat North China Plain in the 
valley of the Huang He. f 

Wheat is the main crop in this highly productive agri- 
cultural area. Major flooding formerly occurred every 
few years in the Huang He valley. These frequent and 
destructive floods earned the river the nickname 
“China's Sorrow.” Today, a system of dams and dykes 
controls most floods in the area. 

The Yangtze Valley has the best combination of level 
land, fertile soil, and sufficient rainfall in China. In the s0- 
called Fertile Triangle between Nanjing, Shanghai, and 
Hangzhou, the rural population exceeds 1,900 people 
per square kilometre. The Yangtze River and its many 
tributaries have long formed China's most important 
trade route. 


The Eastern Lowlands have 
China's most productive farm- 
land. These farmers are P! lant: 
ing rice ina flooded field in 
the Yangtze Valley, which A 
forms the southern part of t 
Eastern Lowlands. Wheat Is 
the main crop in northern 
parts of the region. 


The Central Uplands are an area of hills and moun- 
tains between the Eastern Lowlands and the Tibetan 
Highlands. The Qin Ling Mountains are the chief physi- 
cal feature of the region. Peaks in the range rise more 
than 3,700 metres above sea level near the city of Xian. 
The Qin Ling cross the region from east to west. They 
form a natural barricade against seasonal winds that 
carry rain from the south and dust from the north. For 
this reason, the Qin Ling Mountains are China's most 
significant geographic boundary. To the north of the 
mountains are dry wheat-growing areas. To the south lie 
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warm, humid areas where rice is the major crop and the 
leading food. 

The Sichuan Basin lies south of the Central Uplands. 
It is a region of hills and valleys surrounded by high 
mountains, A mild climate and a long growing season 
make the Sichuan Basin one of China's main agricultural 
regions. Most crops are grown on terraced fields—that 
is, on level strips of land cut out of the hillsides. The 
name Sichuan means Four Rivers and refers to the four 
streams that flow into the Yangtze in the region. The riv- 
ers have carved out deep gorges in the red sandstone of 
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The Central Uplands include dry wheat-growing areas like this one near the city of Xian. To the 
south of this area, the Qin Ling Mountains cross the Central Uplands from west to east. 


the region and so made land travel difficult. Ships can 
travel on the Yangtze into western Sichuan, but only 
small kinds of craft are able to navigate the river's swift- 
flowing tributaries. 

The Southern Uplands cover southeastern China, 
including the island of Hainan. The Southern Uplands 
are a region of green hills and mountains. The only level 
area is the delta of the Xi Jiang (West River). The Xi Jiang 
and its tributaries form the main transportation route for 
southern China. Guangzhou (also called Canton), south- 


ern China's largest city, lies near the mouth of the Xi 
Jiang. Deep, rich soils and a tropical climate help make 
the delta area an extremely productive agricultural re- 
ion. 
k Much of the Southern Uplands is so hilly and moun- 
tainous that little land can be cultivated, even by terrac- 
ing. The central part of the region, near the city of 
Guilin, is one of the most beautiful areas in China. It has 
many isolated limestone hills that rise 30 to 180 metres 
almost straight up. ` 


The Southern Uplands are 4 
region of green hills and 
mountains. This picture 
shows part of the city of i 
Guilin and the Li Re o! 

e many important water 
wo in the Central part of the 
region. 
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China has an extremely wide range of climates be- 
cause it is such a large country and has such a variety of 
natural features. The most severe climatic conditions 
occur in the Taklimakan and Gobi deserts. Daytime tem- 
peratures in these deserts may exceed 38 °C in summer, 
but nighttime lows may fall to —34 °C in winter. Both 
Tibet and northern Manchuria have long, bitterly cold 
winters. In contrast, coastal areas of southeastern China 
have a tropical climate. 

Seasonal winds called monsoons greatly affect 
China's climate. In winter, monsoons carry cold, dry air 
from central Asia across China toward the sea. These 
high winds often create dust storms in the north. From 
late spring to early autumn, the monsoons blow from 
the opposite direction and spread warm, moist air in- 
land from the sea. Because of the monsoons, more rain 
falls in summer than in winter throughout China. Most 
parts of the country actually receive more than 80 per 
cent of their rainfall between May and October. 

Summers tend to be hot and humid in southeastern 
China and in southern Manchuria. In fact, summer tem- 
peratures average about 27 °C throughout much of 
China. However, northern China has longer and much 
colder winters than the south has. In January, daily low 
temperatures average about —25 °C in northern Man- 
churia and about —7 °C throughout much of the eastern 
third of the country. However, the coastal areas of the 
Southern uplands are much warmer. Southern China 
and the Yangtze Valley west of Wuhan are shielded 
from the winter winds by mountains. The Sichuan Basin 
is especially well protected, and frost occurs only a few 
days each winter. 

The amount of precipitation varies greatly from re- 
gion to region in China. The deserts of Xinjiang and 
Inner Mongolia receive less than 10 centimetres of rain 
yearly. More than 100 centimetres of rain falls each year 
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in many parts of southeastern China. Some areas near 
the southeastern coast receive up to 200 centimetres an- 
nually. In northern China, the amount of precipitation 
varies widely from year to year. However, most areas in 
northern China receive less than 100 centimetres yearly. 
For example, annual precipitation averages about 114 
centimetres in Shanghai, but to the north it drops to 
about 63 centimetres in Beijing and 70 centimetres in 
Shenyang. Snowfall occurs only in the north. But even 
there, snowfall is infrequent and usually light. 


Rainfall in China is heaviest in the southeast, where it averages 
from 100 to 200 centimetres yearly. In the north, the amount of 
precipitation varies widely from year to year. 
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Northern and western China have far colder winters than the 
south. January temperatures average below —18 °C in Manchu- 
ria and Tibet but over 16 °C on the south coast. 


Temperatures in July average above 24 °C throughout China 
proper and in southern Manchuria. Daytime temperatures may 
exceed 38 °C in the deserts of northwestern China. 
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The production of machinery plays a vital role in the devel- 
opment of China's economy. This factory manufactures tractors, 
which will help modernize agriculture in China. 


China has one of the world’s largest economies in 
terms of its total economic production. It ranks among 
the leading countries in terms of the gross domestic 
product (GDP), the value of all goods and services pro- 
duced in a country within a year. But in terms of per 
capita (per person) GDP, China ranks low. More than half 
of the world’s countries have a higher per capita GDP 
than China. Economists consider China a developing 
country because it has such a low per capita GDP. 

The national government has tremendous control 
over China's economy. It owns and operates most im- 
portant industrial plants and directly controls most non- 
agricultural employment and wages. The government 
also controls and operates the banking system, all long- 
distance transportation, and foreign trade. It rations 
some kinds of food, clothing, and other necessities and 
sets the prices of many goods and services. 

The national government receives most of its income 
from taxes paid out of the profits of state-owned busi- 
nesses. Government planners have used these profits to 
invest heavily in the development of China's manufactur- 
ing industries. 

China's government makes national economic plans 
that cover five-year periods. These plans determine how 
much money the government will invest in industry and 
agriculture. The plans help determine the quantity of 
goods each worker is expected to produce. 

The Communist government has achieved an impres- 
sive record of economic growth. It has provided wide- 
spread employment opportunities, job security, and a 
more even distribution of income among the people. 
The prospects for China's economy to continue growing 
remain favourable. The country has enough mineral and 
fuel resources to become one of the world’s leading in- 
dustrial nations. Another important resource is China's 
hard-working and skilful people. 

In the early 1980's, the Chinese government began 
putting into effect a series of economic reforms that led 
to less government control over some business activi- 

ties. Since then, the number of privately owned and op- 
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erated businesses has increased dramatically. Many ex- 
perts believe the increased ownership of business has 
contributed significantly to China's economic health. 

Manufacturing and mining make up the largest sin- 
gle part of China's GDP, 42 per cent. Shanghai is one of 
the world’s leading manufacturing centres. Its industrial 
output far exceeds that of any other place in China. Bei- 
jing and Tianjin rank second and third. Other important 
industrial centres include Shenyang in Manchuria, 
Guangzhou, Hangzhou, Suzhou, Wuhan, and Wuxi in 
southeastern China; and Chengdu and Chongqing in 
central China. 

After the Communists came to power, they began to 
rebuild China's factories in an effort to make the nation 
an industrial power. They concentrated on the develop- 
ment of heavy industries, such as the production of met- 
als and machinery. Since 1949, China's industrial produc- 


China's gross domestic product 
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China's gross domestic product (GDP) was U.S. $434,084,000,000 
in 1992. The GDP is the total value of goods and services pro- 
duced within a country in a year. Services include community, 
social, and personal services; finance, insurance, and property; 
government; wholesale and retail trade; transportation and com- 
munication; and utilities. /ndustry includes construction, manu- 
facturing, and mining. Agriculture includes agriculture, forestry, 
and fishing. 


Production and workers by economic activities 
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tion has grown at an average annual rate of more than 
12 per cent. Today, China has one of the world’s largest 
and most rapidly growing steel industries. The machine- 
building industry provides metalworking tools and 
other machines for new factories. Other major manufac- 
tured products include cement, fertilizer and other 
chemicals, irrigation equipment, locomotives, military 
equipment, ships, tractors, and trucks. 

The largest consumer goods industries are the textile 
industry and the food-processing industry. As the stand- 
ard of living in China improves, demand is growing for 
such consumer goods as bicycles, radios, sewing ma- 
chines, and watches. As a result, the Chinese are in- 
creasing their production of these consumer items. 

To help continue the country's industrial expansion, 
China's leaders have made contracts with foreign com- 
panies to modernize the country’s factories and to build 
new ones. They have also begun to improve and expand 
scientific and technical education in China and to send 
students abroad for extra training. Waste and ineffi- 
ciency in industry are also problems. To combat these 
problems, the government has introduced wage and 
bonus systems that give workers more pay for more 
production. 

China is the world’s largest producer of coal. Coal de- 
posits occur in many parts of China, but the best fields 
are in the north. During the early 1950's, more than 90 
per cent of China's energy came from coal. Since that 
time, however, the Chinese have discovered and rapidly 
made use of large deposits of petroleum. Today, hydro- 
electric plants provide about 20 per cent of China's en- 
ergy, and oil-burning plants supply about 15 per cent. 
The largest oil field in China is at Daqing in the northern 
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part of Manchuria. Other major Chinese oil fields in- 
clude those at Shengli on the Shandong Peninsula; at 
Dagang, near Tianjin; and at Karamay in Xinjiang. 

China is a leading producer of iron ore. Most of the 
ore comes from large, low-grade deposits in the north- 
eastern provinces. Some mines in the central and north- 
ern parts of the country yield rich iron ore. 

China outranks all other countries in the production 
of tungsten, and it is a leading producer of antimony, 
gold, and tin. China also mines bauxite, lead, manga- 
nese, salt, uranium, and zinc. 

Service industries are industries that produce serv- 
ices, not goods. These industries include such services 
as trade; government services, including the military; 
transportation; communication; finance; insurance; and 
personal and business services. Together, they account 
for 28 per cent of China's GDP. More information on 
transportation and communication appears later in this 
section. 

Agriculture is the backbone of China's economy. 
About 60 per cent of all workers are farmers. In south- 
ern China, rice, sweet potatoes, and tea are the major 
crops. Wheat is the chief crop in the north, followed by 
maize and kaoliang (sorghum). China produces more 
cotton, pears, rice, tobacco, and wheat than any other 
country in the world. It grows 85 per cent of the world’s 
sweet potatoes. In addition, it is a leading producer of 
apples, cabbages, carrots, maize, melons, potatoes, rub- 
ber, sugar beet, sugar cane, tea, and tomatoes. Other 
important crops include millet, peanuts, and soybeans. 
Farmers on Hainan Island grow tropical crops, such as 
bananas, oranges, and pineapples. 

Only about 13 per cent of China's land area can be 
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This map shows the major 
uses of land in China. Nearly 
all of China's cropland is in 
the eastern half of the country. 
Extremely dry conditions in 
western China make much of 
the land there unproductive. 
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Chinese agriculture produces nearly all the food needed to 
feed the nation’s people. These women are picking tea, which is 
one of the main crops grown in southern China. 


cultivated. Thus, farmers have extremely little cropland 
to support themselves and the rest of the huge popula- 
tion. However, they manage to provide almost enough 
food for all the people. Only small supplies must be im- 
ported. This accomplishment is made possible partly by 
the long growing season in southern China. Farmers in 
the south can grow two or more crops on the same land 
each year. Chinese farmers must do most of their work 
using only simple tools. They make use of irrigation and 
organic fertilizers and practise soil conservation. 

During the 1950's, the Communists co/lectivized 
China's agriculture. They organized the peasants to farm 
the land cooperatively in units called communes. In the 
1980's, emphasis on communes declined, and individual 
families farmed more of the land. The families must give 
part of their crop to their collective and must sell an 
agreed quota of farm products to the state at a fixed 
price. They may then sell their surplus crops at farm 
markets, sometimes to city-dwellers. 

China's farm output has greatly increased since the 
Communists took control of China. Faster growth in ag- 
riculture will require the introduction of higher-yielding 
seeds, increased use of machinery, expanded irrigation, 
and wider use of chemical fertilizers. 

In rural areas, many families raise chickens and 
ducks, and nearly every household has a pig. Pigs pro- 
vide both meat and fertilizer. China has more than 350 
million pigs, more than 40 per cent of the world’s total. 
China also has large numbers of cattle, goats, horses, 
and sheep. 

Fishing industry. China has one of the world’s larg- 
est fishing industries. The Chinese catch about 12 mil- 
lion metric tons of fish and shellfish annually. About 40 
per cent of the catch comes from freshwater fisheries, 
and the rest comes from the sea. Fish farming is an im- 
portant industry in China. Fish farmers raise fish in 

ponds both for food and for use in fertilizer. 


International trade is vital to China's economic de- 
velopment. During the 1950's, the Chinese imported 
most of the machinery needed to build their industries 
from the Union of Soviet Socialist Republics (U.S.S.R). 
However, friendly relations between China and the 
U.S.S.R. broke down in the early 1960's. The Chinese 
then began to follow a policy of economic self-reliance 
and sought to limit imports. However, China's present 
leaders have largely abandoned the principle of self- 
reliance. They are importing the machinery and technol- 
ogy needed to modernize China's economy. They are 
even seeking foreign loans to finance these imports. 

China's chief imports are metals and machinery. Other 
leading imports include grain, cotton, and fertilizers. 
The country’s main exports include clothing, textiles, tea, 
and such foods as fruit, pork, and vegetables. During the 
1970's, the Chinese began to export large quantities of 
petroleum. They hope to export more and more petro- 
leum to help pay for their imports. Hong Kong is China's 
largest trading partner, followed by the United States, 
Japan, and Germany. 

Transportation, The Chinese rely mainly on simple, 
traditional means for transportation over short dis- 
tances. The people carry heavy loads fastened to their 
backs or hanging from poles carried across their shoul- 
ders. Carts and wagons are pulled either by people or 
by donkeys, horses, or mules. Carts attached to bicycles 
are common sights in cities. Boats are pulled along ca- 
nals and rivers by animals on the bank. 

Railways are the most important part of China's mod- 
ern transportation system. Rail lines link the major cities 
and manufacturing centres. The railways transport over 
60 per cent of the freight hauled by modern means. 
They also carry much of China's passenger traffic. 

China has an extensive network of roads that reaches 
almost every town in the nation. Most of the roads are 
unpaved. Highway traffic in China consists mostly of 
trucks and buses. China has an average of less than 1 car 
for every 500 people. Most cars are owned by govern- 
ment agencies. Private ownership of cars is permitted, 


Raising pigs is a major agricultural activity in China. Pigs are 


the main source of meat for the Chinese, and Chinese farmers 
use huge quantities of pig manure to fertilize the soil. 


but very few Chinese can afford to buy a car. Bicycles 
and buses are widely used for local travel. 

Ships carry passengers and freight on several Chi- 
nese rivers, especially the Yangtze. The Grand Canal, 
which is the world’s longest artificially created water- 
way, extends more than 1,600 kilometres from Hang- 
zhou in the south to Beijing in the north. For location, 
see China (terrain map). 

China's major ports include Guangzhou, Liida, Qing- 
dao, and Shanghai. The chief airports are at Beijing, 
Shanghai, and Guangzhou. More than 80 Chinese cities 
are linked by domestic air service. Chinese and foreign 
airlines fly between China and many cities in Asia, Eu- 
rope, and North America. 

Communication in China comes under strict govern- 
ment control. Newspapers, radio, and television for- 
merly were devoted mostly to political propaganda. But 
since the late 1970's, the government has increasingly 
used these communications media to provide informa- 
tion and entertainment for the Chinese people. Educa- 
tional programmes, concerts, plays, and new films are 


often shown on television. fs 
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Dockworkers load agricul- 
tural products onto barges 
and small boats, which trans- 
port the goods over China's 
inland waterways. For most 
transportation over short dis- 
tances, the Chinese use sim- 
ple, traditional means, For ex- 
ample, they carry heavy loads 
on their back or hanging from 
a pole that rests across the 
shoulders. 


The government and the Chinese Communist Party 
publish hundreds of daily newspapers and many week- 
lies. China's leading newspaper is Renmin Ribao (Peo- 
ple’s Daily) of Beijing, the official paper of the Commu- 
nist Party. In addition to printed newspapers, China has 
countless mimeographed and handwritten newssheets. 
So-called big-character posters were formerly a means 
of communication and personal expression in China. In 
the late 1970s, many people began using posters to 
complain about China's political system. In 1980, the 
government forbade posters that criticized its policies. 
Now, posters typically include information such as tips 
on health and physical fitness. 

China has an average of 1 radio for about every 7 peo- 
ple and 1 television set for about every 60 people. Radio 
programmes are also broadcast over loudspeakers in 
many public areas. Television sets are sometimes 
bought by groups, such as occupants of a block of flats, 
and placed in a lobby or public room. The Chinese use 
their telephone and telegraph systems mainly for official 
purposes or in emergencies. The people depend chiefly 
on the postal system for personal communication. 


Wall posters served as a 
means of communication in 
China for many years. People 
used the posters to express 
their opinions. They hung 
them on walls in parks and 
other public areas. In 1980, 
the Chinese government pro- 
hibited posters that criticized 
government policies. 


458 China 


The Great Wall of China was constructed by the ancient Chi- 
nese to keep out invaders from central Asia. It extends about 
6,400 kilometres across northern China. 


The oldest written records of Chinese history date 
from the Shang dynasty (about 1766 B.C. to about 1122 
B.C). These records consist of inscriptions inside bronze 
vessels and notations scratched on thousands of turtle 
shells and animal bones. About 100 B.C, a Chinese histo- 
rian named Sima Qian wrote the first major history of 
China. Through the centuries, the Chinese have always 
appreciated the importance of history and so have kept 
detailed records of the events of their times. 


Beginnings of Chinese civilization 


People have lived in what is now China since long be- 
fore the beginning of written history. A type of prehis- 
toric human being called Peking man lived between 
about 500,000 and 250,000 years ago in what is now 
northern China. By about 10,000 B.C., a number of New 
Stone Age cultures had developed in this area. From 
two of them—the Yangshao and the Longshan—a dis- 
tinctly Chinese civilization gradually emerged. 

The Yangshao culture reached the peak of its devel- 
opment in about 3000 B.C. The culture extended from 
the central valley of the Huang He to the present-day 
province of Gansu. In time, it was displaced by the Long- 
shan culture, which spread over most of what is now the 
eastern third of the country. The Longshan people lived 
in walled communities, cultivated millet and rice, and 
raised cattle and sheep. 

China's first dynasty, the Shang dynasty, arose from 
the Longshan culture during the 1700's B.C. The Shang 
kingdom was centred in the Huang He Valley. It became 
a highly developed society governed by a hereditary 
class of aristocrats. The dynasty’s outstanding accom- 
plishments included the creation of magnificent bronze 
vessels, the development of horse-drawn war chariots, 
and the establishment of a system of writing. 

About 1122 B.C, the Zhou people of western China 
overthrew the Shang and established their own dynasty. 
The Zhou dynasty ruled China until 256 B.C. The dynasty 
directly controlled only part of northern China. In the 


History 


Important dates in China 


c. 1766-c.1122 B.C. China's first dynasty, the Shang, ruled the 
nation. 

c. 1122 B.C. The Zhou people of western China overthrew the 
Shang and set up a new dynasty that ruled until 256 B.C. 

c. 500 B.C. The philosopher Confucius developed a system of 
moral values and responsible behaviour that influenced 
China for more than 2,000 years. 

221-206 B.C. The Qin dynasty established China's first strong 
central government. 

202 B.C.-A.D. 220 China became a powerful empire under the 
Han dynasty. Chinese culture flourished. 

581-618 The Sui dynasty reunified China after almost 400 years 
of division, 

618-907 The Tang dynasty ruled China during a period of pros- 
perity and great cultural accomplishment. 

960-1279 The Song dynasty ruled the empire and made Neo- 
Confucianism the official state philosophy. 

1275-1292 Marco Polo visited China. 

1279 The Mongols gained control of all China. 

1368-1644 The Ming dynasty governed China. 

1644-1912 The Manchus ruled China as the Qing dynasty. 

1842 The Treaty of Nanjing gave Hong Kong to Great Britain 
and opened five Chinese ports to British trade. 

1851-1864 Millions of Chinese died in bloody warfare during 
the Taiping Rebellion. 

1900 Secret societies attacked and killed Westerners and Chi- 
nese Christians during the Boxer Rebellion. 

1912 The Republic of China was established. 

1928 The Nationalists, led by Chiang Kai-shek, united China 
under one government. 

1931 The Japanese seized Manchuria. 

1934-1935 Mao Zedong led the Chinese Communists on their 
Long March to Shaanxi. 

1937-1945 War with Japan shattered China. 

1949 The Chinese Communists defeated the Nationalists and 
established the People’s Republic of China. 

1958 The Communists launched the Great Leap Forward, 
which severely weakened China's economy. 

1962 Chinese troops fought a border war with India. 

1966-1969 The Cultural Revolution disrupted education, the 
government, and daily life in China. 

1971 China was admitted to the United Nations (UN). 

1972 U.S. President Richard M. Nixon visited China. 

1976 Communist Party Chairman Mao Zedong and Premier 
Zhou Enlai died. 

1979 China and the United States established normal diplo- 
matic relations. 

Early 1980's The Communist Party began reforms toward re- 
ducing government economic control. 

1989 Large numbers of people demonstrated for more demo- 
cracy and an end to corruption in government. The mili- 
tary crushed the demonstrations at Tiananmen Square yu 
Beijing and killed hundreds of protesters. 


east, the Zhou gave authority to certain followers, who 


became lords of semi-independent states. As time ; 
passed, these lords grew increasingly independent 0 
the royal court and so weakened its power. Battles i 4 
tween the Zhou rulers and non-Chinese invaders furt r 
weakened the dynasty. In 771 B.C., the Zhou were forc 
to abandon their capital, near what is now Xian, an 
move eastward to Luoyang. 


China’s first dynasty, the Shang, arose 
in the Huang He Valley during the 1700s 
B.C. It ruled China until about 1122 B.C. 


About 500 B.C., the great philosopher Confucius pro- 
posed new moral standards to replace the magical and 
religious standards of his time. This development in Chi- 
nese thought compared in many ways to the shift from 
religion to philosophy that occurred among the people 
of Greece at about the same time. 

During the later Zhou period, the rulers of the eastern 
states fought one another for the control of all China. In 
221 B.C, the Qin state defeated all its rivals and estab- 
lished China's first empire controlled by a strong central 
government. The Qin believed ina philosophy called Le- 
galism, and their victory resulted partly from following 
Legalistic ideas. Legalism emphasized the importance of 
authority, efficient administration, and strict laws. A 
combination of Legalistic administrative practices and 
Confucian moral values helped the Chinese empire last 
for more than 2,000 years. 


The age of empire 


The early empire. The Qin dynasty lasted only until 
206 B.C. But it brought great changes that influenced the 
entire age of empire in China. The first Qin emperor, Shi 
Huangdi, abolished the local states and set up a strong 
central government. His government standardized 
weights and measures, the currency, and the Chinese 
writing system. To keep out invaders, he ordered the 
construction of the Great Wall of China. Labourers built 
the wall by joining shorter walls constructed during the 
Zhou dynasty. The Great Wall, rebuilt by later dynasties, 
stretches about 6,400 kilometres from the Bo Gulf of the 
Yellow Sea to the province of Gansu in north-central 
China. 

Shi Huangdi taxed the Chinese people heavily to sup- 
port his military campaigns and his vast building proj- 
ects, These taxes and the harsh enforcement of laws led 
to civil war soon after his death in 210 B.C The Qin 
dynasty quickly collapsed. The Han dynasty then gained 
control of China. It ruled from 202 B.C. to A.D. 220. 

During the Han period, Confucianism became the 
philosophical basis of government. Aristocrats held 
most of the important state offices. However, a person's 
qualifications began to play a role in the selection and 
placement of officials. Chinese influence spread into 
neighbouring countries, and overland trade routes 
linked China with Europe for the first time. 


The Qin dynasty, in 221 B.C, estab- 
lished China's first empire controlled by a 
strong central government. 
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The Han dynasty gained control of 
China in 202 B.C. Han rulers expanded the 
Chinese empire into Central Asia. 


In A.D. 8, a Han official named Wang Mang seized the 
throne and set up the Xin dynasty. However, the Han 
dynasty regained control of China by A.D. 25. Art, educa- 
tion, and science thrived. Writers produced histories 
and dictionaries. They also collected classics of litera- 
ture from earlier times. During the late Han period, Bud- 
dhism was introduced into China from India. 

Political struggles at the royal court and administra- 
tive dishonesty plagued the last century of Han rule. In 
addition, powerful regional officials began to ignore the 
central government. Large-scale rebellion finally broke 
out, and the Han fell in 220. China then split into three 
competing kingdoms. Soon afterward, nomadic groups 
invaded northern China. A series of short-lived non- 
Chinese dynasties ruled all or part of the north from 304 
to 581. Six regimes followed one another in the south 
from 222 to 589. The period of Chinese history from the 
fall of the Han to 589 is often called the “Six Dynasties.” 
During these centuries of division, Buddhism spread 
across China and influenced all aspects of life. 

The brief Sui dynasty (581-618) reunified China. By 
605, the Grand Canal linked the Yangtze Valley with 
northern China. The canal made the grain and other 
products of the south more easily available to support 
the political and military needs of the north. 

The Tang dynasty replaced the Sui in 618 and ruled 
China for nearly 300 years. The Tang period was an age 
of prosperity and great cultural accomplishment. The 
Tang capital at Chang'an (now Xian) had more than a mil- 
lion people, making it the largest city in the world. It at- 
tracted diplomats, traders, poets, and scholars from 
throughout Asia and the Mediterranean area. Some of 
China's greatest poets, including Li Bo and Du Fu, wrote 
during the Tang period. Buddhism remained an enor- 
mous cultural influence, but followers adapted it to Chi- 
nese ways. Distinctly Chinese schools of Buddhism de- 
veloped, including Chan (Zen) and Qingtu (Pure Land). 
But in the 800s, a revival of Confucianism began. 

In 755, a rebellion led by a northern general named 
An Lushan touched off a gradual decline in Tang power. 
From 875 to 884, another great rebellion further weak- 
ened the Tang empire, which finally ended in 907, Dur- 
ing the period that followed, a succession of “Five 
Dynasties and Ten Kingdoms’ struggled for control of 
the empire. In 960, the Song dynasty reunified China. 
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The Song dynasty brought two major changes that 
affected the Chinese empire throughout the rest of its 
existence. First, the Song rulers firmly established a sys- 
tem of civil service examinations that had begun during 
the Tang period. They thus completed the shift of social 
and political power from aristocratic families to officials 
selected on the basis of talent. The second significant 
change was the development of the philosophy known 
as Neo-Confucianism, which combined the moral stand- 
ards of traditional Confucianism with elements of Bud- 
dhism and Taoism. The philosopher Zhu Xi was largely 
responsible for this new Confucianism. The Song 
dynasty established Neo-Confucianism as the official 
state philosophy, and all later Chinese dynasties contin- 
ued to support it. 

During the Song period, the introduction of early 
ripening rice made it possible to grow two or three 
crops a year in the south. The increased rice production 
helped support the population, which for the first time 
exceeded 100 million. Chinese inventions during this pe- 
riod included gunpowder and movable type for print- 
ing. Literature, philosophy, and history flourished as 
more and more people learned how to read and write. 
In the fine arts, the great Song achievements were hard- 
glazed porcelains and magnificent landscape paintings. 

The Song dynasty suffered from frequent attacks by 
nomadic peoples from the north. By 1127, it had lost 
northern China to invaders from Manchuria, The Song 
then moved their capital from Kaifeng to Hangzhou on 
the wealthy lower Yangtze Delta, and the dynasty be- 
came known as the Southern Song. 

Mongol rule. During the 1200's, Mongol warriors 
swept into China from the north. The Mongol leader Ku- 
blai Khan established the Yuan dynasty. It controlled 
China from 1279 to 1368, the first time that all China had 
come under foreign rule. During the Yuan period, Euro- 
peans became increasingly interested in China because 
of the reports of travellers and traders. The most enthu- 
siastic reports came from Marco Polo, a trader from 
Venice. After travelling widely in China from 1275 to 
1292, Polo returned home with glowing accounts of the 
highly civilized country he called Cathay, 

The Mongols ruled China harshly, During the mid- 
1300s, rebellions drove the Mongols out of China and 
led to the establishment of the Ming dynasty. 

The Ming dynasty ruled from 1368 to 1644, a period 
of stability, prosperity, and revived Chinese influence in 
eastern Asia. Literature and art flourished again. In reac- 
tion to Mongol rule, the Ming emperors looked down 
on all things foreign. When European traders visited 
China during the 1500s and 1600s, the Ming rulers 
treated them as inferiors. In addition, the Chinese con- 
sidered the Europeans’ trade activities to be smuggling 
and piracy. The low opinion the Chinese had of Euro- 
pean traders hampered Roman Catholic missionaries 
who began to reach China in about 1600, 

The early rule of the Manchus. In 1644, the Man- 
chu people of Manchuria invaded China and established 
the Qing dynasty. The Manchus ruled China until 1912. 
Like the Mongols, the Manchus were foreigners, But un- 
like the Mongols, the Manchus had adopted many ele- 
ments of Chinese culture before they gained control of 


The Yuan (Mongol) dynasty ruled China from 1279 to 1368, 
During this period, China was part of the vast Mongol Empire. 
Marco Polo, a trader from Venice, visited China during the Yuan 
period and carried home reports of a highly civilized country. 


the empire. The Manchus strongly supported Neo- 
Confucianism and modelled their political system after 
that of the Ming. 

From 1681 to 1796, the Qing empire enjoyed stability 
and prosperity. Chinese influence extended into Mon- 
golia, Tibet, and central Asia. Commerce and the output 
of agriculture and the handicraft industry increased re- 
markably. China's population expanded rapidly. It rose 
from about 150 million in 1700 to more than 400 million 
by 1850. 

By the late 1700s, the standard of living in China 
began to decline as the population grew faster than ag- 
ricultural production. After the 1760s, political dishon- 
esty plagued the Qing administration. In 1796, the wors- 
ening conditions touched off a rebellion, which was led 
by anti-Manchu secret societies. The rebellion lasted 
until 1804 and greatly weakened the Qing dynasty. 

Clash with the Western powers. European mer- 
chants had little effect on China before the 1800s. The 
Chinese government restricted foreign trade to the port 
of Guangzhou and severely limited contact between for- 
eigners and Chinese. China exported large quantities of 
tea and silk to the West but purchased few goods in re- 
turn. To balance their trade, European merchants began 
to bring opium to China during the early 1800's. The Chi- 
nese had outlawed the importation of opium, and so the 
Europeans were smuggling the drug. S 

Opium smuggling created much local disorder in 
China, and the large outflow of silver to pay for the a 
opium seriously disturbed the economy. In March 183 , 
Chinese officials tried to stop the illegal trade by seizing 
20,000 chests of opium from British merchants in 
Guangzhou. The Opium War then broke out between 
the Chinese and the British. The British easily won the 
war, which ended with the Treaty of Nanjing in 1842. 

The Treaty of Nanjing was the first of what the Chi- 4 
nese called the unequal treaties. It gave the Chinese | 
land of Hong Kong to the British and opened five ie 
nese ports to British residence and trade. The Treaty © 


Nanjing also granted British officials the right to deal on 
equal terms with Chinese officials and to try criminal 
cases involving British citizens. China signed similar 
treaties with France and the United States in 1844 and 
with several other European nations by 1851. These trea- 
ties stated that any rights granted to one foreign power 
must also be given to the other nations. The Western na- 
tions thus acquired a common interest in maintaining 
their special privileges in China. 

From 1858 to 1860, China and the foreign powers 
signed more treaties. These treaties opened additional 
ports to trade, permitted foreign shipping on the Yang- 
tze, and allowed missionaries to live on, and own prop- 
erty in the interior of China. The treaties also called for 
the Western nations to establish permanent diplomatic 
offices in Beijing. Great Britain added the Kowloon Pen- 
insula to its Hong Kong colony, and Russia received all 
Chinese territory north of the Amur River and east of the 
Ussuri River. 

The Taiping Rebellion. A series of uprisings in the 
mid-1800's posed a serious threat to the survival of the 
Qing dynasty. The most important uprising was the Tai- 
ping Rebellion. It lasted from 1851 to 1864 and caused 
the loss of millions of lives. The Taipings were a semire- 
ligious group that combined Christian beliefs with an- 
cient Chinese ideas for perfecting society. They chal- 
lenged both the Qing dynasty and Confucianism witha 
programme to divide the land equally among the peo- 
ple. After 14 years of civil war, local Chinese officials or- 
ganized new armies, which defeated the Taipings. The 
Qing received some military aid from the foreign pow- 
ers. These nations wanted the dynasty to survive so the 
terms of the unequal treaties could remain in effect. 

The fall of the Manchus. A disastrous war with 
Japan in 1894 and 1895 forced the Chinese to recognize 
Japan's control over Korea. China also had to give the 
Japanese the island of Taiwan, which China had con- 
trolled since 1683. France, Germany, Great Britain, and 
Russia then forced the crumbling Chinese empire to 
grant them more trading rights and territory. The divi- 
sion of China into a number of European colonies ap- 
peared likely. But the Chinese people had begun to de- 
velop strong feelings of national unity. This growth of 
nationalism helped prevent the division of the country, 
as did rivalry among the foreign powers. None of the 


The Qing dynasty, an empire estab- 
lished by the Manchu people of Manchu- 
ria, ruled China from 1644 to 1912. 


In 1934, the Nationalists forced the Com- 
munists to flee their bases in southern 
China and begin their Long March. 
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foreign powers would allow any of the others to be- 
come dominant in China. In 1899, the United States per- 
suaded the other Western powers to accept the Open- 
Door Policy, which guaranteed the rights of all nations 
to trade with China on an equal basis. The rivalry among 
the powers was a reason the policy was approved. 

By the 1890's, some Chinese violently opposed the 
spread of Western and Christian influences in China. 
Chinese rebels formed secret societies to fight these in- 
fluences. The best-known society was called the Boxers 
by Westerners because its members practised Chinese 
ceremonial exercises that resembled shadowboxing. In 
the Boxer Rebellion of 1900, the Boxers and other secret 
societies attacked and killed Westerners and Chinese 
Christians. Even the Manchu court supported this cam- 
paign of terror. A rescue force from eight nations 
crushed the rebellion. 

In the years following the Boxer Rebellion, the Man- 
chus set out to reform the Chinese government and 
economy. They abolished the Confucian civil service ex- 
aminations, established modern schools, and sent stu- 
dents abroad to study. They also organized and 
equipped a Western-style army. In addition, the Qing 
court reorganized the central government, promised to 
adopt a constitution, and permitted the provinces to 
elect their own legislatures. 

The Manchu reforms came too late to save the 
dynasty. A movement to set up a republic had been 
growing since the Japanese defeat of China in 1895. In 
1905, several revolutionary republican organizations 
combined to form the United League. They chose as 
their leader Sun Yat-sen, a Western-educated doctor. 

From 1905 to 1911, the rebels staged a series of un- 
successful armed attacks against the Manchus. Finally, 
on Oct. 10, 1911, army troops loosely associated with the 
United League revolted at Wuchang. By the year's end, 
all the southern and central provinces had declared 
their independence from Manchu rule. 


Modern China 


The early republic. In December 1911, the leaders 
of the revolution met in Nanjing to establish the Re- 
public of China. They named Sun Yat-sen temporary 
president of the republic. The Manchus then called 
upon Yuan Shikai, a retired military official, to try to de- 


Japanese expansion into China reached 
its greatest extent in 1944, when the Japa- 
nese controlled much of eastern China. 
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Troops from eight nations crushed the Boxer Rebellion of 
1900—an anti-Western campaign waged by Chinese secret so- 
cieties. Victorious foreign troops paraded in Beijing, above. 


feat the republicans. But Yuan arranged a secret settle- 
ment with Sun and his followers. The last Manchu em- 
peror, a 6-year-old boy named Pu Yi, gave up the throne 
of China on Feb. 12, 1912. On March 10, Yuan became 
president in place of Sun, who agreed to step down. 

Yuan quickly moved to expand his personal power 
and ignored the wishes of the republicans, In 1913, the 
former revolutionaries established the Kuomintang (Na- 
tionalist Party) and organized a revolt against Yuan. The 
revolt failed, and the Nationalist leaders fled to Japan. 
Yuan's presidency became a dictatorship, and he took 
steps to establish himself as emperor. But even Yuan's 
own followers opposed the reestablishment of the em- 
pire. A rebellion by military leaders in the provinces 
forced him to abandon his plans. 

The war lord period. Yuan Shikai died in 1916, and 
the power of the central government quickly crumbled. 
Presidents continued to hold office in Beijing, but the 
real power in northern China lay in the hands of war 
lords (local military leaders). With the support of south- 
ern war lords, Sun Yat-sen set up a rival government in 
Guangzhou in 1917. By 1922, the republic had failed 
hopelessly and civil war was widespread. 

Meanwhile, great changes were occurring in Chinese 
culture and society. For example, a magazine called New 
Youth attacked Confucianism and presented a wide 
range of new philosophies and social theories. On May 
4, 1919, students in Beijing demonstrated against the 
Versailles Peace Conference. The conference permitted 
Japan to keep control of the German holdings it had 
seized in China during World War I (1914-1918). The 


demonstrations helped spread ideas presented by New 
Youth and other journals. This revolution in thought be- 
came known as the May Fourth Movement. t contrib- 
uted greatly to the growth of Chinese nationalism and 
so strengthened the drive for political revolution. 

In 1919, Sun began to reorganize the Nationalist Party 
and to recruit supporters from among students. The first 
Communist student groups appeared in Beijing and 
Shanghai. In 1923, the U.S.S.R. sent advisers to China to 
help the Nationalists. (In 1922 the U.S.S.R. had been 
formed under Russia's leadership.) The Soviets per- 
suaded the Chinese Communists to join the Nationalist 
Party and help it carry out the revolution. The party 
began to develop its own army and to organize workers 
and peasants to prepare for an attack on the northern 
war lords. 

Sun Yat-sen died in 1925, and leadership of the Na- 
tionalist Party gradually passed to its military com- 
mander, Chiang Kai-shek. In 1926, the Nationalists began 
a campaign to defeat the northern war lords and soon 
won some major victories. In 1927, Chiang and his 
troops turned against the Communists and destroyed 
the Communist-backed trade unions in Shanghai. Most 
Communist leaders fled to the hills in the province of 
Jianxi in southern China. In 1928, the Nationalists cap- 
tured Beijing and united China under one government 
for the first time since 1916. 

Nationalist rule. The Nationalist government was a 
one-party dictatorship that never gained full control of 
China. Communist opposition and Japanese aggression 
severely limited its power and accomplishments. 

By 1931, the Communists had established 15 rural 
bases and set up a rival government in southern and 
central China. In 1934, Chiang Kai-shek’s armies forced 
the Communists to evacuate their bases and begin their 
famous Long March, By the end of 1935, the Commu- 
nists had marched more than 9,700 kilometres over a 
winding route to the province of Shaanxi in northern 
China. Of the approximately 100,000 Communists who 
began the march, only a few thousand survived to reach 
Shaanxi. During the march, Mao Zedong became the 
leader of the Chinese Communist Party. 

While Chiang was fighting the Communists, the Japa- 
nese were seizing more and more Chinese territory. In 
1931, the Japanese occupied Manchuria and made it a 
puppet state called Manchukuo. They then extended 
their military influence into Inner Mongolia and other 
parts of northern China. Chiang agreed to a series of 
Japanese demands because he felt unprepared to fight 
the Japanese until he had defeated the Communists. 

Many students and intellectuals opposed Chiang oe 
giving in to Japan. They organized demonstrations an 
anti-Japanese associations. Dissatisfaction spread to 
Manchurian troops who were blockading the Commu 
nist-held areas in the northwest. In 1936, the Manchu- 
rian forces kidnapped Chiang in Xian. He was release 
only after agreeing to end the civil war and forma 
united front against the Japanese. 

War with Japan. The Japanese army launched a a 
major attack against China in 1937. The Chinese resis : 
courageously, but Japanese armies controlled most ox 
eastern China by the end of 1938. The Nationalist forc 


withdrew to the province of Sichuan, where they made 
Chongqing the wartime capital. 

China joined the Allies in World War II on Dec. 8, 
1941, one day after Japan attacked the United States at 
Pearl Harbor, Hawaii. The Allies gave aid to China, but 
constant warfare against Japan exhausted China's re- 
sources and strength. The cost of the war caused severe 
inflation, which demoralized the Chinese people and 
weakened support for the Nationalists. 

For the Communists, the war against Japan provided 
an opportunity for political and military expansion. In 
northern China, they gained control of large areas that 
the Japanese army had overrun but lacked the forces to 
defend. The Communists enlarged their army and or- 
ganized the people to provide food and shelter for their 
soldiers. They also began a social revolution in the 
countryside, which included redistributing land to the 
peasants in Communist-controlled areas. When the war 
against Japan ended in August 1945, the Communists 
held an area in northern China with a population of 
about 100 million. In addition, they claimed to have an 
army of more than 900,000 soldiers. 

Civil war. In 1946, the United States sent General 
George C. Marshall to China to attempt to arrange a po- 
litical settlement between the Nationalists and the Com- 
munists. However, neither the Nationalists nor the Com- 
munists believed that they could achieve their goals by 
coming to terms with the other side. In mid-1946, full- 
scale fighting began. 

The superior military tactics of the Communists and 
the social revolution they conducted in the countryside 
gradually turned the tide against the Nationalists. After 
capturing Tianjin and Beijing in January 1949, Mao Ze- 
dong’s armies crossed the Yangtze River and drove the 
Nationalists toward southern China. On Oct. 1, 1949, 
Mao proclaimed the establishment in Beijing of the Peo- 
ple’s Republic of China. In December of that year, 
Chiang Kai-shek and his followers fled to Taiwan. 

The beginning of Communist rule took place 
under the direction of Mao Zedong, the chairman of the 
Communist Party. Premier Zhou Enlai directed all gov- 


Chinese Communists, led by Mao Zedong, defeated the Na- 
tionalist government in a war from 1946 to 1949. Mao is shown 
ere on horseback, moving across Shaanxi in 1947. 
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ernment departments and ministries. Military and eco- 
nomic aid from what was then the U.S.S.R. (now Russia 
and its surrounding republics) helped support the new 
government. From 1949 to 1952, the new government 
firmly established its control over China and promoted 
the recovery of the nation’s economy. It seized farmland 
from landlords and redistributed the land among the 
peasants. Estimates of the number of landlords killed 
range from 50,000 to several million. 

In 1953, China began its First Five-Year Plan for eco- 
nomic development. From 1953 to 1957, industry grew 
at the rapid rate of about 15 per cent a year. By 1957, the 
Communists had brought all important industries under 
government control. Also, peasants were forced or per- 
suaded to combine their landholdings into agricultural 
cooperatives. But agricultural production increased 
much more slowly than industrial output. 

The Great Leap Forward was the name given to 
China's Second Five-Year Plan. Launched in 1958, the 
Great Leap Forward was a campaign to accelerate 
China's economic development. It was based on Mao's 
firm belief that human willpower and effort could over- 
come all obstacles. Thus, the government tried to speed 
development by increasing the number of workers and 
their hours while ignoring China's lack of capital and 
modern technology. The government combined the ag- 
ricultural cooperatives into huge communes to improve 
the efficiency of farmworkers, In industry, labourers 
worked extra shifts. Machinery was operated continu- 
ously, without being stopped even for maintenance. 

The Great Leap Forward shattered China's economy. 
From 1959 to 1961, China experienced economic de- 
pression, food shortages, and a decline in industrial out- 
put. By 1962, the economy began to recover. However, 
the Chinese had not solved the problem of achieving 
economic growth while maintaining revolutionary val- 
ues. Disagreement over this issue began to produce a 
major split within the Communist Party between radicals 
and moderates. The radicals called for China to strive for 
a classless society in which everyone would work self- 
lessly for the common good. The moderates stressed 
the importance of economic development. They be- 
lieved that the policies of the radicals were unrealistic 
and hampered the modernization of China. 

Break with the U.S.S.R. Friendly relations between 
China and the U.S.S.R. ended in the early 1960's. China 
had criticized the Soviets as early as 1956 for their policy 
of “peaceful coexistence” with the West. Unlike the Sovi- 
ets, the Chinese at that time believed that war with the 
West was inevitable. They also accused the U.S.S.R. of 
betraying the aims of Communism. In 1960, the U.S.S.R. 
stopped its technical assistance to China, In 1962, the 
Soviets refused to support China in its border war with 
India. The U.S.S.R. signed a nuclear test ban treaty with 
the United States and Great Britain in 1963. The Chinese 
then broke with the Soviets, whom they accused of join- 
ing an anti-Chinese plot. In 1989, normal relations be- 
tween the two countries were restored. 

The Cultural Revolution. In 1966, Mao Zedong gave 
his support to the radicals in the Communist Party. Mao 
thus began what he called the Cultural Revolution. The 
radicals accused many top party and government offi- 
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cials of failing to follow Communist principles and re- 
moved them from their positions. Students and other 
young people formed semimilitary organizations called 
the Red Guards, They demonstrated in the major cities 
against those whom they called counterrevolutionaries 
and anti-Maoists. The universities were closed from 
1966 to 1970, and the entire educational system was dis- 
rupted. Radicals seized control of many provincial and 
city governments. Violence frequently broke out as 
competing radical groups struggled for power. 

Mao's attempt to put China back on a revolutionary 
path wrecked the government and economy so severely 
that he had to call out the army in 1967 to restore order. 
In 1969, the Communist Party, the government, and the 
educational system gradually began to resume their 
normal activities. But the conflict between radicals and 
moderates within the party continued. 

Improved relations with the West. During the early 
1970's, Canada and several other Western nations estab- 
lished diplomatic relations with the People’s Republic of 
China. The United States continued to recognize the Na- 
tionalist government on Taiwan. But in 1971, the United 
States ended its long-standing opposition to United Na- 
tions (UN) membership for the People’s Republic. In- 
stead, it favoured UN membership for both the People’s 
Republic and Taiwan. In October 1971, the UN voted to 
admit the People's Republic in place of Taiwan. 

In 1972, U.S. President Richard Nixon travelled to 
China and met with Premier Zhou Enlai and Communist 
Party chairman Mao Zedong. During Nixon's visit, the 
United States and China signed the Shanghai 
Communiqué, which led to the establishment of normal 
relations. 

China after Mao. Both Zhou Enlai and Mao Zedong 
died in 1976. A power struggle then developed between 
moderates led by Hua Guofeng and radicals led by 
Mao's widow, Jiang Qing. Hua’s group won, and he suc- 
ceeded Zhou as premier and Mao as chairman of the 
Communist Party. 

In 1977, Deng Xiaoping, a moderate, became vice pre- 
mier and vice chairman of the Communist Party. By 1980, 


The Red Guards demonstrated during the Cultural Revolution, 
which began in 1966, The Cultural Revolution was Mao Ze- 
dong's attempt to return China to a revolutionary course. 


Student protesters erected a statue called the Goddess of De- 
mocracy in a 1989 protest for greater democracy in China. Chi- 
nese soldiers later attacked the students and killed hundreds. 


Hua had lost most of his power and Deng had become 
China's most powerful leader. Hua resigned as premier 
in 1980 and as Communist Party chairman in 1981. Deng 
helped Zhao Ziyang become premier and Hu Yaobang 
become general secretary (then called chairman). Both 
Zhao and Hu were moderates. 

Deng resigned as vice premier in 1980, and in 1982 
his post of party vice chairman was abolished. In 1989, 
Deng submitted his resignation from other major party 
and government positions. But Deng remains China's 
most influential leader. 

Many other changes have taken place since Mao's 
death. Many people admire Mao so much that they be- 
lieve China should follow all his policies. The moderates 
praised Mao’s leadership, but denounced the idea that 
all his policies should be followed. The moderates have 
greatly increased trade and cultural contact with foreign 
countries. They set out to modernize China's economy | 
with technical help from abroad. In 1984, the Communist 
Party began economic reforms that led to less govern- 
ment control over business activity and prices. 

In December 1986, many Chinese university students 
began demanding increased freedom of speech anda 
greater voice in the selection of officials. Students held 
demonstrations in a number of cities to promote their 
demands. In January 1987, Hu Yaobang was removed 
from his post of Communist Party general secretary: 
Conservative leaders had criticized Hu for his liberal 
views. Zhao Ziyang became general secretary of the 
party in 1987, and Li Peng became premier in April 1988. 
In 1989, Hu Yaobang died and students mourning his 
death demonstrated in favour of more democracy In 
Beijing's Tiananmen Square. The demonstrations were 
put down by the army and hundreds of protesters were 
killed. Zhao, who was accused of being sympathetic to 
the students’ demands, was dismissed, and Jiang Zemin 
became general secretary of the party. : 

Recent developments. The government jailed many 
pro-democracy protestors who had demonstrated ate 
Tiananmen Square in 1989. By 1992, most protestors 
been tried and some were jailed. China came under 


pressure from the international community to release 
dissidents still held without trial. 

In 1993, Premier Li Peng was reelected for a five-year 
term and Jiang Zemin was elected president of China. 
Although Jiang held the top three jobs in China, he was 
considered unlikely to succeed the aging Deng Xiaop- 
ing as China's senior leader. Deng’s free-market reforms 
brought economic growth to China during the early 
1990's. However, China's political leaders remained in 
conflict over economic policy. 
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Questions 
How has family life in China changed since the Communists 


came to power? 


What three groups dominate China's government? 
When was the People’s Republic of China established? 
Why did the Chinese have a high regard for education in the 


past? 


Why do the Communists prize education today? 
How does the government control China's economy? 
Which dynasty established China's first empire controlled by a 


strong central government? 


How does China rank among the countries of the world in pop- 


ulation? In area? 


China, porcelain ware. See Porcelain. 
China Sea is the name of two seas of the Pacific Ocean 


along the east coast of Asia. 


Both seas are major trans- 


portation routes. They are also an important source of 
anchovy, mackerel, tuna, and other seafoods. The China 
Sea was the scene of important battles during World 


War II (1939-1945). 


The East China Sea has an area of 1,249,200 square 
kilometres, and extends north from Taiwan to Japan and 
Korea. Shanghai and Nagasaki are the main sea ports. 
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Location of the China Sea 


The South China Sea (area 3,370,000 square kilome- 
tres) is connected to the East China Sea by Taiwan Strait. 
The South China Sea includes the Gulf of Tonkin and 
Gulf of Thailand on the west and Manila Bay on the east. 
Violent tropical storms called typhoons sweep over the 
sea. The Mekong and Menam rivers empty into the 
South China Sea, and the seaports of Guangzhou (also 
called Canton), Hong Kong, Singapore, and Manila lie 
along its coasts, 

China syndrome. See Nuclear energy (Hazards and 
safeguards). 

Chinaware. See Porcelain. 

Chinch bug is a small insect that feeds on plants. It 
sucks the juices of plants and is a pest of maize, sor- 
ghum, wheat, and other grains. Chinch bugs are native 
to South America but have spread north through Central 
America to the United States and Canada. An adult 
chinch bug has a black body with whitish wings and 
measures about 5 millimetres long. 

Adult chinch bugs spend the winter in grass or rub- 


The chinch bug feeds on maize, wheat, and other grains. It de- 
stroys more grain crops than any other pest. 


bish. In early spring, they move to pastures or fields of 
newly planted grain and lay eggs on roots and stems, 
The eggs hatch in about a week, and the young bugs 
feed on the roots and stems. In the middle of the sum- 
mer, young chinch bugs crawl or fly into nearby fields 
of ripening grain. There, they lay eggs that become the 
next generation of chinch bugs. This second generation 
often causes extensive damage to crops, especially 
maize and sorghum. The bug is controlled by a variety 
of methods, including careful weed control, early plant- 
ing of crops, the use of plant varieties that are resistant 
to chinch bugs, and insecticide spraying. 

Scientific classification. The Chinch bug belongs to the 
order Hemiptera and the family, Lygaeidae. It is Blissus leucop- 
terus. 

Chinchilla is a small animal prized for its soft, thick 
fur. It is a rodent, a small mammal with teeth specially 
suited for gnawing. Chinchillas grow about half as big as 
rabbits and have bushy tails like squirrels. Their thick, 
shiny, blue-grey fur is 2.5 centimetres or more deep. The 
pelts can be made into soft, luxurious coats. A typical 
pelt measures 30 to 35 centimetres long and 10 centime- 
tres wide. From 120 to 150 pelts are needed to make a 
full-length coat. 

Chinchillas are native to the snow-capped Andes 
Mountains of South America, living in the high valleys 
from Peru and northern Bolivia to southern Chile. By the 
1940's, hunters had nearly exterminated the animal in the 
wild. Today, most pelts come from animals raised on 
ranches in Canada, Europe, South Africa, South Amer- 
ica, the United States, and Zimbabwe. 

The chinchilla eats roots and grasses. In captivity, its 
diet consists of grains, barks, scientifically prepared pel- 
lets, and alfalfa, bean, oat, and timothy hay. 

Chinchillas are kept in pens. The rack of pens used on 
most chinchilla ranches is 0.5 by 2 metres and 2.5 metres 
high, and houses 32 adult animals. Most breeders place 
a nest box in the pen. Chinchillas begin breeding at 
about 9 months of age, and the female usually has two 
litters a year. The average litter has two babies, but a lit- 
ter may have as many as seven. The babies weigh about 
35 grams each and are born with their eyes open, fully 
furred, and with all their 20 teeth. The young chinchillas 
are taken from the mother when they are 45 to 60 days 
old, and they reach maturity in 12 to 18 months. Fully 
grown, they weigh from 500 to 1,000 grams and are 
about 30 to 35 centimetres long. 

The Chincha and Inca Indians ate chinchillas and used 
their fur for clothing. Spaniards who went to South 
America in the 1500s named the animal after the 
Chinchas. They introduced the fur into Europe, and the 
demand became so great that the chinchilla was almost 
wiped out. 7 

Scientific classification. Chinchillas belong to the chinchilla 
family, Chinchilladae. There are two species, Chinchilla brevi- 
caudata, and C langigera. 

See also Animal (picture: Animals of the mountains); 
Fur (Kinds of fur; How fur is obtained). 

Chinchona. See Cinchona. 

Chine. See Wight, Isle of. 

Chinese cabbage is a cabbagelike vegetable that has 
been grown in China since the A.D. 400s. It has wide, $ 
thick leaves that form a long, cylindrical head. Some a 

rieties, such as pak-choi, have a loose, open head. Ot 


The chinchilla has large ears and a short, bushy tail. Its soft, 
blue-grey pelt is used to make expensive fur coats. 


ers, such as Michihli and wong bok, have a more com- 
pact head. 

Each leaf of a Chinese 
cabbage includes a thick 
celerylike stalk. The leaves 
range in colour from green 
on the outside of the head 
to white on the inside. 
Many people prefer to eat 
the inside leaves. Chinese 
cabbage tastes somewhat 
like lettuce and is often 
eaten raw in salads. People 
also cook the vegetable in 
casseroles and Chinese- 
style dishes. 


Chinese cabbage grows 
best in cool weather. It can 
withstand frost but re- 
quires rich, moist soil. 

Scientific classification. Chinese cabbages belong to the 
mustard family, Cruciferae (Brassicaceae). Michihli and wong 
bok are varieties of the Pekinensis group. Pak-choi is a variety of 
the Chinensis group. 


ric calendar. See Calendar (The Chinese calen- 
ar). 

Chinese crested dog is a small, graceful, finely- 
boned dog. It has a smooth body, with hair only on the 
feet, head, and tail. Its skin is smooth and warm to the 
touch. The most common colours are blue, pink, gold, 
or lilac. The dog may be even-coloured or spotted. It 
stands between 23 and 33 centimetres high at the shoul- 
der, and weighs up to 5.5 kilograms. Occasionally, full- 
haired puppies are born in a litter. These are called 
‘Powder Puffs’, and have a double coat. A fine undercoat 
is hidden by a veil of long hair. The breed is thought to 
tal originated in China, or possibly in Ethiopia or Tur- 
ey, 

Chinese-Japanese wars refers to two wars between 
China and Japan. They were the war of 1894-1895 and 
the war of 1937-1945. The first of these wars was fought 


Chinese cabbage 
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over Korea (Choson), which had been a tributary state of 
China for hundreds of years. A rebellion broke out in 
Korea in 1894, and China sent troops there to end it. 
Japan also sent troops to protect its large interests in 
Korea. The rebellion was crushed, but Japan refused to 
withdraw its troops. Fighting broke out between China 
and Japan in July 1894. Japanese forces destroyed the 
Chinese Navy and took several Chinese cities. The war 
ended on April 17, 1895, with the Treaty of Shimonoseki, 
which not only granted independence to Korea but gave 
Japan the island of Taiwan and the Liadong peninsula. 
The Chinese also agreed to pay Japan about 150 million 
U.S. dollars and allow the Japanese to operate factories 
in China. But Russia, Germany, and France forced Japan 
to return Liadong, at an additional cost to China. 

The first Chinese-Japanese War weakened China and 
opened the way to greater foreign imperialism there. It 
sowed the seed of the Russo-Japanese War of 1904- 
1905, which the Japanese won. In 1910, Korea was an- 
nexed by Japan and given the Japanese name Choson. 

After World War I (1914-1918), Japan began to extend 
its influence in China. The Chinese could not prevent 
them from taking Manchuria in 1931 and Jehol Province 
in 1933. Japan set up a puppet state called Manchukuo. 
But China had developed unity and strength by the time 
Japan attacked again in 1937. An undeclared war was 
fought until 1941, when China declared war on Japan, 
Germany, and Italy. During the first stage of the war, 
Japan captured much Chinese territory, though Chinese 
armies fought bitterly. The Chinese forces of Generalis- 
simo Chiang Kai-shek and the Communists stopped 
fighting each other long enough to fight the Japanese. 
The Japanese seized important coastal cities and the 
most advanced industrial regions. But the Chinese 
moved their capital and industries westward. The Chi- 
nese guerrillas fought behind Japanese lines. 

In the second stage of the war, neither side made im- 
portant territorial gains. After Japan attacked the United 
States and the Commonwealth in 1941, the war became 

art of World War II. The second Chinese-Japanese war 
ended with the surrender of Japan to the Allies in Sep- 
tember 1945. 

See also China (History); Japan (History); Korea (His- 
tory). 

Chinese language is one of the world’s oldest lan- 
guages. About 95 per cent of the people of China speak 
Chinese. Approximately 75 per cent of the people of Sin- 
gapore speak Chinese, and almost all the people of 
Hong Kong and Taiwan speak it. In addition, Chinese is 
the most common language of the Chinese communi- 
ties of such cities as New York City in the United States, 
and Vancouver in Canada. 

Chinese is written the same way throughout China. 
However, the language consists of hundreds of dialects 
that vary from one area of the country to another. These 
dialects differ so greatly that a person who lives in one 
area may not be able to converse with someone from 
another area. The pronunciation of many words de- 
pends on the dialect being spoken. 

Chinese belongs to the Sino-Tibetan family of lan- 
guages. This family includes Burmese, Thai, and Tibetan. 
See Language (Other language families). 

Written Chinese has no alphabet. Instead, it consists 
of about 50,000 characters. A person who knows about 
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5,000 of the most frequently used characters can read a 
Chinese newspaper or modern novel. Scholars who 
read ancient Chinese literature and documents must 
learn many more characters. 

The earliest Chinese writing was made up of picto- 
graphs. These characters resembled the objects they 
represented. For example, the character for fish was $ , 
and the one for moon was H . 

Modern Chinese has two main groups of characters, 
simple ideographs and compound ideographs. \deo- 
graphs represent ideas rather than objects. A simple 
ideograph consists of only one character. Examples in- 
clude the characters for up (-Ł) and down (F). A com- 
pound ideograph consists of two or more characters. 
The character OX (to bark) is a compound ideograph 
formed by the characters Q (mouth) and %) (dog). 

The Chinese also developed a technique called char- 
acter borrowing. \t involves “borrowing” the character of 
one word to represent another word that has a similar 
pronunciation. For example, #4 means burn, but it also 
is used to represent yes. The character is pronounced 
rahn for both meanings. 

The meaning of a character that stands for more than 
one word may be difficult to determine. To make the 
meaning of such a character clear, the Chinese devel- 
oped phonetic compounds. A phonetic compound is a 
character that has an additional character or marking to 


Kinds of Chinese characters 


Pictographs are ancient 

characters that resembled the 

objects they represented. The 

pictograph on the far left 

stands for man. The second 

EEN is the modern sym- 
ol. 


Simple ideographs are char- 
acters that represent ideas 
rather than objects. The char- 
acter on the left is a simple 
ideograph that stands for the 
concept of up. 


Compound ideographs 
have two or more characters 
that represent ideas. The 
word trust, shown on the left, 
is a compound ideograph. It 
consists of the character for 
man and the one for word. 


Character borrowing in- 
volves using the same charac- 
ter to represent words with 
similar pronunciations. The 
words for inside and village 
are both pronounced /i and 
are represented by the sym- 
bol on the left. 


help the reader determine the word it represents. 

Spoken Chinese. The common dialect of Chinese is 
Northern Chinese or Mandarin. The Chinese call the dia- 
lect putonghua, which means standard language. North- 
ern Chinese is the official language of China and is 
taught in all the nation’s schools. About 600 million peo- 
ple speak it. They live throughout northern China and in 
several southwestern provinces. Other major Chinese 
dialects include Cantonese, Xiang, Gan, Hakka, Min, and 
Wu. They are spoken in many areas of China and in Chi- 
nese communities in other countries. 

Chinese dialects differ in the use of tones. A tone is 
the pitch used in saying a particular word. Northern Chi- 
nese has four tones—high-/evel (high and unwavering), 
rising, low-dipping (falling and rising), and falling. Some 
other dialects have as many as nine tones. The use of 
tone is an important means of separating words of dif- 
ferent meanings but similar pronunciation. For example, 
ma means mother in a high-level tone, horse in a low- 
dipping tone, scold in a falling tone, and hemp in a ris- 
ing tone. Each of these words has a different character 
when written in Northern Chinese. 

Chinese is spoken with no tenses. For example, the 
sentence 7a shi xuezhe could mean He is a scholar or 
He was a scholar, depending on how it is used. 

Many language experts consider Chinese to be 
monosyllabic—that is, almost all the words have only 


Phonetic compounds con- 
sist of two elements, One 
gives the character's meaning 
and the other its pronuncia- 
tion. The character on the left 
means nephew. The right- 
hand element indicates the 
meaning and the left-hand 
one the pronunciation, sheng. 


s w 
Detail of The Fishermen (1352), an ink painting On paper by 
Zhen; the Freer Gallery of Art, Washington, DC ae 
writi i i ne! 
Examples of Chinese ing appear in many ancient Chii 


paintings. The painting above includes a poem. 
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The Scholar's Leisure (1360, an ink 
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Cau i ` j 
inting on paper handscroll by Yao Ting mei; Cleveland Museum of Art, Ohio, USA. 


Traditional Chinese poetry was closely associated with painting. A poet painted this scroll and 
wrote the poem on the left. It describes the beauties of nature and the pleasures of solitude. 


one syllable. Even words of more than one syllable can 
be broken down into single-syllable words. For exam- 
ple, xuezhe (scholar) consists of two single-syllable 
words—xve (learn) and zhe (one who). 

Development. The earliest known examples of Chi- 
nese are inscriptions carved in bones and shells during 
the Shang dynasty (1766-1122 B.C). This early language 
had a simple structure. It was the basis of a later lan- 
guage called classical, or literary, Chinese. 

Present-day Chinese dialects developed from classi- 
cal Chinese. Northern Chinese began to be used during 
the A.D. 1300's. It became China's official language be- 
cause it was spoken in Beijing, the capital. But written 
Northern Chinese was not widely used until the Literary 
Revolution, a cultural movement that began in 1917. 

Through the years, the government has promoted the 
use of Northern Chinese through the nation’s educa- 
tional programme. In 1919, Chinese schools began to 
use a system of phonetic signs to teach standard pro- 
nunciation. This method involved books that taught the 
pronunciation in Northern Chinese of Chinese charac- 
ters, In 1949, Chinese teachers began to simplify charac- 
ters to make them easier to learn and write. 

In the mid-1950s, the government introduced pinyin, 
a system of writing Chinese using the Roman alphabet. 
This alphabet consists of the 26 letters used to write 
English and many other languages, except the letter v. In 
1978, the government directed that Chinese names and 
words used in English and other foreign language pub- 
lications be written in pinyin. Pinyin replaced the Wade- 
Giles system and other writing systems that use the 
Roman alphabet. Two British diplomats, Thomas Wade 
and Herbert Giles, developed the Wade-Giles system 
during the late 1800's and early 1900s. 

See also China (Languages). 

Chinese literature is one of the oldest and greatest 
of the world’s literatures. Chinese writers have pro- 
duced important works for almost 3,000 years. 

During most of China's history, the Chinese did not 
consider literature a separate art form. They expected all 
cultured people to write in a graceful, elegant style, re- 
gardless of the topic. Many masterpieces of Chinese lit- 
erature deal with subjects that some Western writers re- 
gard as nonliterary. These topics include history, philos- 
ophy, politics, religion, and science. 

_ Until the 1900's, government service was the occupa- 
tion of greatest prestige in China. For more than 1,000 


years, people gained a government position primarily 
by passing an examination that tested their ability to 
compose both poetry and prose. Almost all of China's 
greatest writers before the 1900's were government offi- 
cials. Most of them received their appointments be- 
cause of their skill with words. 

Many works of Chinese literature teach a moral les- 
son or express a political philosophy. These themes ap- 
pear especially in the writings of Confucians. Confucian- 
ism is a philosophy founded by Confucius, who lived 
from about 551 to 479 B.C. It was the dominant Chinese 
philosophy until the 1900's. Many other writers were 
Buddhists or Taoists, rather than Confucians. Buddhism 
was a major Chinese religion, and Taoism was both an 
important religion and a philosophy, The Buddhists and 
Taoists were less interested than the Confucians in mo- 
rality and politics. But they used literature to express re- 
ligious and philosophical ideas. 

During the 1900s, Chinese literature has made a 
sharp break with the past. This break resulted partly 
from the influence of Western culture on Chinese writ- 
ers. But the rise of the Communist Party to power in 
China made an even greater impact. Since the Commu- 
nists took control of the country in 1949, they have re- 
quired Chinese writers to stress Communist ideals. 


Early Chinese literature 


Beginnings. One of the earliest works of Chinese lit- 
erature was a collection of 300 poems called the Book of 
Songs. The earliest of these poems date back to the 
1000's B.C. Some of them may have originated as songs 
about farming, love, and war. Others were used at wed- 
dings and religious sacrifices. An early prose work was 
a collection of historical writings called the Book of 
Documents. It consists largely of speeches supposedly 
made by the earliest Chinese rulers, However, the 
speeches were probably fiction written during the Zhou 
dynasty (about 1122 to 256 B.C). 

The Book of Songs and the Book of Documents, 
along with three other books, formed the Five Classics 
and became the basis of Confucianism. The Confucians 
considered these books to be models of literary excel- 
lence. They also honoured them as works of moral wis- 
dom because the books emphasized Confucian ideals of 
duty, moderation, proper conduct, and public service. 

Taoism probably began during the 300s B.C., partly as 
a reaction against Confucianism. Unlike the Confucians, 
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the Taoists believed people should avoid social obliga- 
tions and live simply and close to nature. Taoist ideas 
strongly influenced poets who wrote about the beauties 
of nature. Taoism produced two literary masterpieces. 
The first, The Classic of the Way and the Virtue, was 
probably written by Laozi, the founder of Taoism. Most 
of the other work, the Zhuangzi, is credited to Zhuangzi, 
a philosopher. 

Poetry. Perhaps the four greatest Chinese poets lived 
during the Tang dynasty (A.D. 618-907). They were, in the 
order of birth, Wang Wei, Li Bo, Du Fu, and Bo Juyi. 

Wang Wei wrote four-line poems that describe 
scenes from nature. His works, which emphasize quiet 
and contemplation, show the influence of Buddhism. 

Li Bo wrote imaginative poems about his dreams and 
fantasies and his love of wine. Unlike most poets of his 
time, he wrote in the style of old Chinese ballads. 

Du Fu is considered China's greatest poet by many 
critics, He surpassed all other Tang poets in range of 
style and subject matter. In some of his early poems, Du 
Fu expressed disappointment at failing an examination 
for government service. A bloody rebellion from 755 to 
757 inspired him to write poems condemning the ab- 
surdity he saw in war. In his late poems, Du Fu empha- 
sized clever use of language, developing a style that in- 
fluenced Chinese poets for centuries. 

Bo Juyi wrote satiric poems in ballad style. He pro- 
tested against various government policies of his day. 

Drama and fiction developed as important forms of 
Chinese literature during the 1200's. Chinese plays re- 
semble European opera, combining singing and danc- 
ing with dialogue. The two most famous Chinese plays 
are The Western Chamber, written by Wang Shifu, and 
Injustice to Tou O, written by Guan Hanging. Both plays 
were written in the 1200's. Tang Xianzu ranks as the 
greatest Chinese playwright. His most notable play was 
Peony Pavilion (about 1600). 

Unknown professional writers rewrote traditional his- 
torical tales into complicated stories that resemble nov- 
els written by Western authors. Romance of the Three 
Kingdoms, by an unknown author, is credited to Luo 
Guanzhong. It describes the struggle for power among 
three rival states during the late A.D. 100s and early 
200's. Water Margin, also known as All Men Are Broth- 
ers, is probably wrongly credited to Luo Guanzhong and 
Shi Naien, It tells about an outlaw gang that may have 
existed in the A.D. 1100s. 

A great comic novel called The Journey to the West 
appeared in the 1500’. The novel, often called Monkey 
in the West, is attributed to Wu Chengen. It describes a 
pilgrimage of a Buddhist monk to India in the A.D. 600s. 
An unknown writer of the 1500's wrote Golden Lotus, a 
famous novel about moral corruption. Dream of the Red 
Chamber, also called Story of the Stone, was perhaps 
the greatest Chinese novel. It was written by Cao Xueqin 
in the 17005. It traces the decline of a prominent aristo- 
cratic family. 


Modern Chinese literature 


Until the 1800s, China was almost isolated from the 
West. Many European missionaries and traders travelled 
to China during the 1800s, and the Chinese were gradu- 
ally exposed to Western culture. By the early 1900s, the 
works of most Chinese authors showed some influence 


of Western literature. The most important Chinese au- 
thor of the early 1900's was Lu Xun, who wrote satiric 
short stories of social criticism. 

The Chinese Communists, led by Mao Zedong, came 
to power in 1949 after a long civil war. The Communists 
demanded that all literature serve the new state. They 
ordered writers to create works that could be easily un- 
derstood by the peasants, soldiers, and workers, The he- 
roes of literary works had to represent the working 
class. 

During the Cultural Revolution (1966-1976), all intellec- 
tuals were persecuted in China. The main published 
works were written by unskilled workers and peasants, 
In 1976, the government began to allow writers more ar- 
tistic freedom. Political and social themes of this period 
dominated the published works, and some writers 
dared to write works that criticized the government. Im- 
portant writers included Liu Binyan and Zhang Jie. 

In 1989, Chinese university students and other citizens 
demanded greater democracy and led demonstrations 
in Beijing's Tiananmen Square. Since the demonstra- 
tions were held, the Chinese government has arrested 
some leading writers who supported the pro- 
democracy movement. The government now prohibits 
writers from publishing works that criticize the govern- 
ment. 

Chinese writers who live in Taiwan, Hong Kong, Sin- 
gapore, or the United States have more artistic freedom. 
Chief authors of this group include poets Yang Mu and 
Yü Kuang-chung, and novelists Ch’en Jo-hsi and Pai 
Hsien-yung. 

Related articles in World Book include: 


Chinese language Li Bo 
Confucianism Lin Yutang 
Confucius Taoism 
Drama (Asian drama) Zhuangzi 


Chinese shar-pei. See Shar-pei. 
Chingford. See Waltham Forest. 
Chipmunk is a small, striped animal that lives in bur- 
rows (tunnels) in Asia and North America. Chipmunks 
eat seeds and nuts which they collect and store in their 
tunnels, Chipmunks sleep through much of the winter, 
but they may awaken on warm winter days and eat some 
of their food. 

Chipmunks are rodents, and are in the same family as 


s and 


The chipmunk uses pouches in its cheeks to carry nut 
seeds to its burrow. It lives on this food during the winter. 


rats and squirrels. Chipmunks are about 20 centimetres 
long including the tail. They have light-coloured stripes 
on the face, back, and sides. The stripes are bordered by 
black. The rest of the back, legs, and tail are reddish- 
brown. The underside is light grey or white. 

Most female chipmunks bear from two to eight 
young twice a year. Chipmunks may live 2 or 3 years, if 
they do not become the victims of birds of prey, or 
flesh-eating animals such as stoats and weasels. 

Scientific classification. Chipmunks belong to the squirrel 
family, Sciuridae. There are two genera: Eutamias of Central and 
eastern Asia and western North America, and Tamias, of eastern 
North America. 


See also Rodent; Squirrel. 

Chippendale, Thomas (1718-1779), was an English 
furniture manufacturer and designer. His reputation 
today is based on his book of furniture designs called 
The Gentleman and Cabinet-Maker's Director (1754). The 
Director was the first book devoted entirely to designs 
for household furniture. It popularized a number of 
styles in London during the mid-1700s and spread the 
English rococo style to furniture makers outside Lon- 
don. For example, much of the furniture produced in 
North America between 1755 and 1790 was modelled on 
designs in the Director and became known as Chippen- 
dale. 

Chippendale’s furniture company produced a wide 
range of furniture in the rococo, neoclassical, Gothic 
and Chinese styles. He made many pieces for interiors 
designed by the Scottish architect Robert Adam. Chip- 
pendale was born in Otley, near Bradford, England. 

See also Furniture (Chippendale furniture; picture: 
The Chippendale style). 


Christie's Colour Library 


A mahogany armchair displays the freedom and vigour that 
characterize the Chippendale style of furniture. 
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Chirac, Jacques (1932- 
), a former French 
prime minister, became 
president of France in 
1995. Chirac, a conserva- 
tive, had been an unsuc- 
cessful candidate for the 
presidency on two previ- 
ous occasions. His election 
ended the dominance of 
the left in French politics. 

Jacques Chirac was 
born in Paris and studied 
at the Ecole Nationale 
d'Administration and the 
Institut d'Etudes Politiques. Chirac held various ministe- 
rial posts in the Gaullist governments of the late 1960's 
and early 1970s and served as mayor of Paris from 1977 
to 1995. 

In May 1974, Chirac became prime minister. His gov- 
ernment resigned in 1976, and Chirac founded and be- 
came chairman of the conservative RPR (Rassemblement 
pour la République). He served as prime minister again 
from 1986 to 1988, In May 1995, Chirac was elected pres- 
ident of France with 52.64 per cent of the votes cast. 
Chirico, Giorgio de (1888-1978), was an Italian 
painter. He did his most significant work between 1910 
and 1920. Most of Chirico’s paintings during this period 
show a vast city square in bright afternoon light. The 
square is empty except for a statue and one or two 
lonely human figures. Chirico created a puzzling or even 
menacing atmosphere by combining the emptiness of 
the square with irregular perspectives, brilliant light, 


Benoit Gysembergh, Camera Press 
Jacques Chirac 


‘Mystery and Melancholy of  Street\\914), an oil painting on canvas. 


Chirico’s major paintings express hidden danger by combin- 
ing shadows, isolated figures, and exaggerated perspective. 
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Finger Values 
10 
10 


10 10 


Right hand 
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Addition 
10 10 


Left hand Right hand 


How Chisanbop 
works 


In Chisanbop, each finger represents a certain value, as shown above on the left. To add 10 and 12, 
a person presses down the fingers indicated in the drawing on the right. The dark brown finger 


represents 10, and the light brown fingers together total 12. 


and long shadows. His scenes resemble the paintings of 
the surrealists during the 1920's, but he was not consid- 
ered a surrealist. 

Chirico was born in Volos, Greece. He studied art in 
Munich, Germany, for two years before moving to Italy 
in 1909. In 1917, Chirico helped found an Italian painting 
movement called the Scuola Metafisica (Metaphysical 
School). Artists in the movement painted fantastic 
scenes similar to Chirico’s works. Chirico led the move- 
ment until it broke up in 1919. In the 1920's, he began 
painting in a more traditional style and disclaimed his 
earlier work. 

See also Painting (Surrealism). 

Chiromancy. See Palmistry. 

Chiropody is the branch of medicine concerned with 
the examination, diagnosis, treatment, and prevention of 
diseases and ailments of the human foot, ankle, and 
lower leg. Chiropodists provide medical and surgical 
treatment of problems of the foot and its related struc- 
tures. They may prescribe corrective shoes and fit cor- 
rective devices. Chiropodists treat patients in their of- 
fices or in clinics, nursing homes, or hospitals. 
Chiropractic, also called chiropractice in some coun- 
tries, is a method of treating illness, especially through 
manual manipulation of the patient's spine. Chiroprac- 
tors believe that dislocated vertebrae may interfere with 
proper nerve function. According to chiropractic, this 
condition may cause or contribute to some diseases and 
lowers the body's resistance to others. In making diag- 
noses, chiropractors often use X rays along with stand- 
ard physical and laboratory examinations. 

Several studies have shown that chiropractic can re- 
lieve pain and structural disorders in the joints and mus- 
cles. Most chiropractors confine their treatment to these 
problems, but some treat a wide range of illnesses. 
Most doctors do not believe spinal manipulation is an 
effective treatment for such conditions as cancer, ad- 
vanced infections, and kidney disease. Chiropractors do 
not use drugs or perform surgery. 

The word chiropractic comes from Greek words that 
mean done by the hands, The principles of modern chi- 
ropractic were established in 1895 by Daniel David 
Palmer of lowa, U.S.A. Palmer later opened the first 
school for training chiropractors. 

In many countries, colleges offer programmes that 
lead to a degree. The programme includes courses in 


many areas of science, plus clinical experience in chiro- 
practic methods of diagnosis and treatment. Many coun- 
tries require graduates to pass an examination prior to 
obtaining a licence to practise chiropractic. 
Chiropractor. See Chiropractic. 

Chisanbop is a method of calculation based on the 
use of the fingers, The word Chisanbop is a trademark. It 
comes from a Korean word meaning finger calculation 
method. Chisanbop can be used to add, subtract, multi- 
ply, and divide. 

Chisanbop is based on the decimal system. In Chisan- 
bop, each of the 10 fingers represents a certain value. 
The right thumb equals 5, and the other fingers of the 
right hand each equal 1. The left thumb equals 50, and 
the other fingers on the left hand each equal 10. Sup- 
pose you want to add 10 to 12. First press down one left- 
hand finger to represent 10. Then press down another 
left-hand finger and two right-hand fingers to stand for 
12. By adding the values of each finger pressed down, 
you get the answer—22. X 

Sung Jin Pai, a Korean mathematician, developed Chi- 
sanbop in the late 1940's and taught it to his son, Hang 
Young Pai. Hang Young Pai improved the method and 
began to teach Chisanbop in the United States in 1976. 
Today, Chisanbop is also taught in Australia, Canada,’ 
Japan, Mexico, and the United Kingdom. Chisanbop can 
be learned by young children because it is simple to 
use. The method can also be used to teach blind people 
mathematics because sight is not needed to learn it 
Chisholm, Caroline (1803-1877), devoted a great part 
of her life to the welfare of immigrants to Australia. She 
also encouraged migrants to leave the crowded towns 
and settle the farming lands of Australia. Many people 
believe that she was Australia’s greatest woman pioneer. 

Early life. Caroline Chisholm was born at Wootton, 
Northampton, in England. Her maiden name was Caro 
line Jones. In 1830, she married Archibald Chisholm, a 
captain in the British East India Company. He was as- i 
signed to India in 1832, and Caroline founded a anon 
in Madras. They then moved on to Australia in 1838, al 
settled in Sydney. = oe 

Helping immigrants. From 1820, the British gove 
ment began encouraging migration to Australia o 
means of reducing widespread unemployment in Bri a 
ain. From 1831, it gave assistance to approved migrar 
who would settle the land. 


Caroline Chisholm became deeply concerned about 
the difficulties that faced immigrants, especially young 
girls and families. Using much of her own money, and 
with some official help from the governor, Sir George 
Gipps, she opened a Female Immigrants Home in Syd- 
ney in 1841. In the home, she gave shelter to arriving 
women migrants. 

She worked to find suitable employment for the mi- 
grants. She corresponded with settlers throughout New 
South Wales, finding out what jobs were available, and 
arranging wages, rations, and conditions of employ- 
ment. She formed parties of people and personally 
found employment for them with settlers of good char- 
acter. 

In 1846, she returned to Britain, where she spoke to 
the families of people who had already emigrated, and 
to others seeking advice about emigrating. She was con- 
cerned about children who had been separated from 
parents who had migrated or been transported to Aus- 
tralia, She worked untiringly to help restore these chil- 
dren to their parents. 

Settling the land. Caroline Chisholm believed that 
young migrants would be best for Australia. She also 
believed that they should settle on their own small 
farms. In 1849, she founded the Family Colonization 
Loan Society—a society through which deserving fami- 
lies could pay for their passage in instalments after they 
had arrived in Australia. This money then helped to pay 
for the passage of other families. Archibald Chisholm, as 
secretary of the society, travelled to Australia in 1852 to 
supervise the arrival of the settlers. 

During the early 1850s, after gold was discovered, no 
one needed to encourage people to migrate to Aus- 
tralia. Thousands of people from all parts of the world 
flocked to the Australian goldfields. Archibald Chisholm 
worked in Adelaide and Melbourne, helping with the in- 


Caroline Chisholm’s humanity and guidance helped many pio- 
neers to establish themselves in Australian society. 
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creased number of migrants. He arranged shelter for 
them on arrival, inspected and reported on ships, and 
gave advice on travel and equipment. In 1854, Caroline 
travelled to Australia to join her husband. She toured 
the Victorian goldfields and set up shelters for miners 
and their families. The shelters became known as Chis- 
holm’s Shakedowns. 

Later life. In 1857, Caroline Chisholm began a series 
of letters in the Melbourne newspaper Argus for the in- 
formation of British workmen. But, in the same year, she 
became ill. She and her family lived at Kyneton, near 
Melbourne, for a brief period, then moved to Sydney in 
1859. In Sydney, she continued to work for the rights 
and comforts of the underprivileged. She gave lectures 
on settling the land, early closing for shops, better hous- 
ing conditions, and shorter working hours. But her 
health declined, and she gave up political activities. In 
1862, she opened a boarding school for young ladies at 
Newtown, in Sydney. In 1866, she returned to Britain 
with her family. She died in London. 

Chisholm Trail was a North American route that 
Texas cattle ranchers used in driving their herds north 
to the railways in Kansas. In 1866, Jesse Chisholm, a half- 
breed Cherokee Indian trader, drove a wagon through 
Indian Territory (now Oklahoma) to his trading post near 
Wichita, Kansas. A year later, cattle drivers followed 
Chisholm's wagon ruts to Abilene, Kansas, and named 
the trail after him. 

Ranchers began a series of long trail drives in 1868, 
and moved about 14 million cattle over the trail in three 
years. But as the railways moved west across the plains, 
settlers soon followed. The cattle drives ended and the 
trail fell into disuse. 

Chisinau (pop. 676,000) is the capital and largest city of 
Moldova, formerly the Soviet republic of Moldavia. The 
city lies in central Moldova along the Byk River (see 
Moldova (map). The older section of the city borders 
the river, and the newer section extends to the sur- 
rounding hills. 

Chisinau is a major industrial centre. Its products in- 
clude prepared foods and construction equipment. 

Chisinau was founded near a monastery about 1420. 
Control over Moldova switched several times between 
Romania and Russia during the next 500 years. In 1940, 
the Soviets seized Moldova and made it part of the So- 
viet Union. The Soviets called Moldova the Moldavian 
Soviet Socialist Republic. Chisinau, which they called Ki- 
shinev, was the capital. More than half of the buildings 
in the city were destroyed in World War II (1939-1945). 
In 1991, Moldova declared its independence from the 
Soviet Union. 

Chital. See Deer (Asian and European deer). 

Chiton. See Clothing (Ancient times; picture); Greece, 
Ancient (Food, clothing, and shelter); Tunic. 

Chiton is a sea animal with a tough protective shell. 
The shell of most chitons consists of eight overlapping 
pieces bound together by leathery flesh. There are more 
than 800 living species of chitons. They live in shallow 
waters in most parts of the world. Some chitons are less 
than 2.5 centimetres long, but Steller’s chiton may grow 
to a length of about 30 centimetres. Chitons have a 
large, flat muscular organ called a foot, which they use 
to cling to rocks by means of suction. Some chitons eat 
only plant life. Others eat small sea animals. 
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A chiton has a shell that consists of eight overlapping pieces. 
The animal clings to rocks with its muscular foot. 


Scientific classification. Chitons belong to the phylum Mol- 
lusca. They make up many families of the class Polyplacophora. 

See also Mollusc (Chitons); Shell (Chitons). 
Chiu-lung. See Kowloon. 

Chivalry. See Etiquette; Knights and knighthood. 
Chive is a green vegetable that is closely related to the 
onion. The chive plant 
grows wild in Europe and 
Asia. The root is a small, 
egg-shaped bulb from 
which grow long, thin, 
tubelike leaves. The plant 
bears compact, rounded 
flower heads made up of 
lavender flowers. 

People chop the leaves 
of the chive plant and use 
them as a food flavouring. 
For example, chive leaves 
may be used in salads, 
soups, omelettes, and 
cheeses. Chives contain a 
fairly large amount of vita- 
min C. 

Chives grow bestin a 
cool climate in fertile, well- 
drained soil. 

Scientific classification. The chive plant is considered a 
member of either the lily family, Liliaceae, or the onion family 


Alliaceae. The scientific name of the chive plant is A//ium 
schoenoprasum. 


Flowering chive plants 


Chlamydia is the name commonly given to a wide- 
spread sexually transmitted disease. The disease is 
caused by the organism Chlamydia trachomatis. Doctors 
often call this disease nongonococcal urethritis or non- 
specific urethritis. 

The chlamydia organism lives only in human beings 
and is spread from person to person, chiefly through in- 
timate sexual contact. In the United States, chlamydia is 
one of the most common sexually transmitted diseases. 
It strikes at least 4 million Americans each year. 

The chlamydia germ can infect many parts of the 
body, including the sex organs, rectum, and throat. 
Symptoms of the infection resemble those of gonorrhea. 
In men, symptoms appear about 7 to 21 days after infec- 
tion. Most infected men develop a white or colourless 


discharge from the penis, accompanied by painful uri- 
nation. The symptoms may go unnoticed, and they usu- 
ally disappear after several months. But if the infection 
goes untreated, the patient may infect other people. 

In women, chlamydia infection frequently goes un- 
recognized. Less than a third of infected women de- 
velop a vaginal discharge, and many have no symptoms. 
However, the consequences of untreated infection in 
women can be especially severe. The chlamydia germ 
can spread through the uterus and into the fallopian 
tubes, causing pelvic inflammatory disease, a condition 
that may result in sterility or death (see Pelvic inflamma- 
tory disease). Pregnant women who have chlamydia can 
transmit it to their babies during delivery. The germ may 
infect the baby's lungs, causing pneumonia, and the 
eyes, causing conjunctivitis (see Conjunctivitis). 

In some developing countries, certain varieties of C 
trachomatis can infect the eyes, especially in children. 
These germs are spread by close nonsexual contact and 
perhaps by flies. People infected may develop trachoma, 
which can lead to blindness (see Trachoma). 

Chlamydia infection is difficult to diagnose. Doctors 
often assume a patient has chlamydia if symptoms are 
present and gonorrhea infection cannot be confirmed. 
Doctors treat chlamydia infection with tetracycline or 
other antibiotics. Treatment is most effective when given 
early in the course of the disease. Strategies for avoid- 
ing chlamydia infection include using condoms or other 
protective measures during intimate sexual contact. 

See also Sexually transmitted disease. 
Chloramphenicol is an antibiotic used to treat a 
small number of infectious diseases. It kills disease- 
producing microorganisms by attacking the process by 
which they make proteins. Chloramphenicol can cause 
fatal side effects. Therefore, doctors administer it only 
for serious infections that cannot be treated with safer 
antibiotics. These infections include typhoid fever, men- 
ingitis, paratyphoid fever, and most diseases caused by 
anaerobes (bacteria that can live without oxygen). 

Chloramphenicol was discovered in 1947. It was one 
of the first widely used antibiotics and soon proved life- 
saving in several typhus epidemics. Doctors also used it 
to treat a variety of other diseases, including infections 
of the urinary tract. By 1950, however, it became evident 
that this antibiotic causes a rare but sometimes fatal side 
effect. In approximately 1 out of 30,000 patients, chlor- 
amphenicol prevents the bone marrow from manufac- 
turing blood cells. 

See also Antibiotic. 

Chloride is a chemical compound that contains the 
chlorine ion (CI-). Chlorine atoms readily attract elec- 
trons from other elements to form chlorides. Chlorides 
are widely distributed on the earth's surface. _ 

Chlorides may be organic or inorganic. Organic chlo- 
rides contain the element carbon. They include the dry- 
cleaning agent perchloroethylene and a refrigerant ie 
called Freon, a fluorocarbon compound. Inorganic chlo: 
rides may contain a metallic or a nonmetallic element. 
Most metals combine with chlorine by losing an elec- 
tron to form chlorides known as salts. Chloride salts A 
have high melting and boiling points and conduct € bas 
tricity well when dissolved in water or melted. They fe 
clude sodium chloride, or table salt, and silver chloride, 
which is used in photography. Nonmetallic elements 


and some metals form chlorides by sharing a pair of 
electrons with chlorine atoms, These chlorides have 
low melting and boiling points and react with water to 
form hydrochloric acid. One of these compounds, alu- 
minium chloride, is used in manufacturing detergents. 

See also Carbon tetrachloride; Fluorocarbon; Hy- 
drochloric acid; Salt; Salt, Chemical. 

Chlorine is a poisonous, yellowish-green gas with a 
strong, unpleasant odour. Chlorine causes irritation to 
the nose, throat, and lungs. However, when combined 
with the metal sodium, chlorine forms sodium chloride, 
or table salt. 

The Swedish chemist Carl Wilhelm Scheele first 
made chlorine in 1774 by treating muriatic acid (hydro- 
chloric acid) with manganese dioxide. In 1810, the Eng- 
lish chemist Sir Humphry Davy determined that chlorine 
was a chemical element. He named it after a Greek word 
meaning greenish-yellow. 

Sources of chlorine. In nature, chlorine exists only 
in compounds. It is found mainly in chloride minerals 
such as sodium chloride. Chlorides occur in deposits of 
rock salt and in seawater and salt lakes. 

Uses of chlorine. Chlorine kills bacteria in water and 
so it is widely used to purify drinking water and the 
water in swimming pools. In sunlight, chlorine can react 
explosively with hydrogen to form hydrogen chloride. 
This compound dissolves in water to become hydro- 
chloric acid. People use hydrochloric acid in dyeing and 
in cleaning metal. When chlorine is dissolved in sodium 
hydroxide, it becomes a mixture of sodium chloride and 
sodium hypochlorite. This mixture has often been used 
as a bleach and disinfectant. 

Manufacturers also use chlorine compounds to pro- 
duce paper, plastics, insecticides, cleaning fluids, and 
antifreeze. In addition, chlorine is used in the manufac- 
ture of medicines, paints, and petroleum products. 

Manufacturers produce chlorine gas chiefly by pass- 
ing an electric current through solutions of sodium 
chloride in water (see Electrolysis). Sodium hydroxide 
(caustic soda) is formed at the same time. This process is 
the basis of one of the largest chemical industries, the 
chlor-alkali or chlorine-caustic industry. Chlorine can be 
put under pressure and made into a liquid. 

Chemical properties. Chlorine is a member of the 
halogen (salt-forming) group of nonmetallic elements. 
Pure chlorine is extremely active chemically. Like the 
other halogens, it tends to combine with other elements 
by accepting electrons from them. Chlorine acts as a 
Powerful oxidizing agent by causing substances to give 
up electrons. 

Chlorine has the chemical symbol Cl. It has an atomic 
number of 17 and an atomic weight of 35.453. At 20° G 
chlorine gas has a density of 0.00295 grams per cubic 
centimetre. Chlorine may be condensed to a liquid that 
boils at —34.05° C and freezes at —100.98° C. 

Related articles in World Book include: 


Bleach Salt (Uses of salt) 
Fluorocarbon Sewage 

Halogen Water (Purifying and 
Hydrochloric acid treating water) 


Chloroform is a dense, colourless liquid used as a 
solvent in the manufacture of pharmaceuticals, dyes, 
and pesticides. It is also used as a starting material for 
the manufacture of fluorocarbons (see Fluorocarbon). 
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At one time, chloroform was used as an anaesthetic. The 
use of chloroform is banned in foods, drugs, and cos- 
metics in many countries. Tests have shown that high 
doses of chloroform cause cancer in laboratory animals. 

Chloroform was discovered in 1831 by three chem- 
ists, each working independently of the others. They 
were Eugène Soubeiran of France, Justus von Liebig of 
Germany, and Samuel Guthrie of the United States. Sir 
James Simpson of Scotland publicly demonstrated the 
use of chloroform as an anaesthetic in 1847. Queen Vic- 
toria helped win acceptance for the medical use of chlo- 
roform to deaden pain and to produce general anaes- 
thesia. But since chloroform can damage the heart, liver, 
and kidneys, less toxic anaesthetics have replaced chlo- 
roform in modern medical practice. 

Chloroform has the chemical formula CHCI,. It boils at 
62° Cand freezes at — 64°C. 

See also Anaesthesia. 

Chlorophyll is the green pigment in plants that ab- 
sorbs light energy for use in photosynthesis. Chloro- 
phyll is also found in simple organisms called a/gae and 
in some bacteria. Most plant cells do not produce chlo- 
rophyll unless the plant is exposed to light. This is why 
plants kept away from light are white or yellow rather 
than green. 

Chlorophyll is located in disc-shaped membranes 
called thylakoids within cells. In most plants, thylakoids 
are contained in tiny cell bodies called chloroplasts. The 
chloroplasts in the leaves of plants carry out all the es- 
sential processes of photosynthesis. Light energy ab- 
sorbed by chlorophyll is channelled to specialized reac- 
tion centres in the thylakoids. The reaction centres, 
along with electron-carrier molecules, convert the light 
energy to chemical energy. Oxygen is released in the 
process. Chemical energy is needed for taking carbon 
dioxide from the air, eventually leading to the produc- 
tion of sugars and such other food substances as starch, 
fat, protein, and vitamins. 

There are several forms of chlorophyll. The most 
common forms in plants are chlorophyll a and chloro- 
phyll b. They absorb most of the long wavelengths (red 
rays) and the short wavelengths (blue-violet rays) of visi- 
‘ble light. They absorb the middle wavelengths (green 
rays) less effectively. Some bacteria, like plants, make 
their own food by photosynthesis. These bacteria have 
special chlorophylls that can absorb longer wavelengths 
called infrared rays, which lie beyond the visible light 
spectrum. When dried, chlorophyll looks like blue or 
green-black powder. 

See also Chloroplast; Leaf (Photosynthesis); Photo- 
synthesis. 

Chloroplast is a specialized structure within the cells 
of plants. Chloroplasts serve as the site of photosynthe- 
sis. They contain chlorophyll, the green pigment that ab- 
sorbs energy from sunlight for use in photosynthesis. 
Chlorophyll also gives green plants their colour. In the 
autumn, the production of chlorophyll in some woody 
plants ceases. The colours of yellow pigments in the 
chloroplasts then become visible. 

The chloroplasts of most plants are shaped like discs 
or lenses. Under a microscope, they can be seen sus- 
pended in the part of a cell called the cytoplasm. Except 
for the cell nucleus, chloroplasts are the most visible 
structures in a plant cell. 
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Chloroplasts are one of several types of specialized 
plant-cell structures called p/astids. Other plastids con- 
tain yellow, orange, or red pigments, and provide the 
colours of many flowers and fruits. Plastids also store 
oil, protein, and starch. 

See also Chlorophyll; Photosynthesis. 
Chlorpromazine is an antipsychotic drug, used to 
treat schizophrenia and other severe forms of mental ill- 
ness. It has sedative properties and enhances certain an- 
aesthetic and pain-killing drugs. Therefore it is used in 
premedication before surgery. Occasionally, doctors 
prescribe chlorpromazine for nausea and vomiting in 
terminal illness or for the relief of persistent hiccups. 

Chlorpromazine was developed in France in the 
1950's. It was the first medication to treat psychoses (se- 
vere mental disorders) effectively. Use of this drug and 
later antipsychotics enabled many thousands of patients 
to leave mental hospitals. Side effects of chlorpromazine 
include drowsiness and dry mouth. 

Chocolate is a food made from the seeds of a tropical 
tree called the cacao. The word cacao apparently comes 
from two Maya Indian words meaning bitter juice. The 
word chocolate came from two Maya words meaning 
sour water. 

The cacao tree produces the seeds, or cacao beans, 
from which all chocolate is made. These trees flourish in 
a warm, moist climate. They live within an area about 20° 
latitude north and south of the equator. Most of the 
world’s cacao beans come from the west coast of Africa, 
where Ghana, the Ivory Coast, and Nigeria are the larg- 
est producers. Brazil is the largest cacao bean producer 
in the Western Hemisphere. 

The cultivated cacao tree grows about 7.5 metres 
high. It produces leaves, flowers, and fruit in all seasons 
of the year. The flowers are small. They grow singly and 
in clusters on the main stem of the branches and on the 
trunk. The ripe fruit, or pod, may be red, yellow, golden, 
pale green, or all of these colours. The pod resembles a 
long cantaloupe melon and contains 20 to 40 almond- 
shaped seeds. When these seeds are fermented and 
dried, they become the commercial cacao bean. 

Because of a mistake in spelling, probably made by 
English importers many years ago, these beans became 


Up to 7.6 metres 


Chocolate is made from the beans of the cacao tree. 


Cacao trees flourish in a warm moist climate. Most of the 
world’s cocoa beans come from the west coast of Africa. 


known as cocoa beans in English-speaking countries. 
This causes many people to think the beans come from 
the coconut palm tree instead of the cacao tree. 

Harvesting the cacao beans. Workers cut the pods 
from the trees with knives attached to long poles, or 
with machetes. They gather the pods into heaps, cut 
them open, and scoop out the beans. The beans are 
then placed in piles, covered with banana leaves or 
cloth, and allowed to ferment for 7 to 10 days. After fer- 
mentation, the beans are dried in the sun or in artificial 
heat to prevent them from going mouldy. Then workers 
place them in bags for shipment. 

Manufacturing chocolate. Chocolate manufacturers 
receive many types of beans. They blend the beans to 
yield the flavour and colour desired in the final product. 
The first steps in processing the seeds include cleaning, 
roasting, hulling, blending, and grinding them. Cacao 
seeds with the shells removed are called nibs. The nibs 
are quite dry, even though they contain about 54 per 
cent cocoa butter, the natural fat of the cacao bean. In . 
the grinding process, the nibs are ground fine, and the 
cocoa butter is released. The mixture of cocoa butter 
and finely ground nibs forms a free-flowing substance 
known as chocolate liquor. 

Chocolate products are all manufactured from the 
chocolate liquor. They include baking chocolate, cocoa, 
milk chocolate, and plain chocolate. 

Baking chocolate is the commercial form of choco- 
late liquor. Manufacturers cool and solidify the choco- 
late liquor into cakes. The bitter, unsweetened baking 
chocolate is used in many baked products. A 

Cocoa. in making cocoa powder, huge hydraulic 
presses force some of the cocoa butter out of the 
heated chocolate liquor. The mass remaining in the hy- 
draulic presses is in the form of large, hard cakes. Man- 
ufacturers change this remainder into its final usable 
form by grinding it into fine reddish-brown powder. is 
People can prepare a hot beverage from the cocoa po 
der by adding sugar, hot milk, and sometimes vanilla. 
Confectioners, bakers, ice cream manufacturers, an 


Leading cacao bean growing countries 


Figures are based on a three-year average, 1988-1990. 
Source FAO Production Yearbook, 1990, Food and Agriculture Organization of the United Na- 
ions. 


other food producers use cocoa in their products. 

Milk chocolate probably ranks as the most popular of 
all chocolate products. Chocolate liquor, whole milk sol- 
ids, and granulated sugar are the basic ingredients in 
this form of chocolate. Extra cocoa butter, obtained from 
cocoa powder production, is added to the chocolate li- 
quor. First the ingredients are mixed well. Then the mix- 
ture passes through a series of large, steel roll refiners. 
The shearing and rubbing action of these rolls reduces 
the mass to a smooth paste. Machines called conches 
then process the chocolate for 72 hours. In these ma- 
chines, a large cylindrical stone rolling on a stone bed 
pushes the chocolate back and forth. This rubbing ac- 
tion smooths off any rough edges on the chocolate par- 
ticles, helps develop the desired flavour, and finishes 
blending the entire mass. Milk chocolate is sold in the 
form of bars and as the coating on some sweets. 

Plain chocolate is processed in the same way as milk 
chocolate. But manufacturers do not add milk solids to 
the mixture in making this product. Manufacturers sell 
large amounts of chocolate to confectioners for making 
chocolate-covered sweets. Chocolate is also used to 
make homemade biscuits, cakes, and sauces. 

Food value of chocolate. Chocolate serves as both a 
confection and a food. It possesses a pleasing and 
widely popular flavour, and also ranks high in food 
value. Chocolate contains carbohydrates, fats, protein, 
and several vitamins and minerals. Many people whose 
work requires physical endurance, including soldiers, 
explorers, and athletes, eat chocolate as a source of 
quick energy for carrying out their tasks. 

History. Historians do not know how long the Maya 
Indians of Central America and the Aztec Indians of 
Mexico had cultivated cacao beans. But they cultivated 
the beans before Columbus arrived in America in 1492. 
Botanists believe the cacao tree originated in the 
Amazon-Orinoco river basin in South America. In this 
area and the upper Amazon tributaries, present-day bot- 
anists and geneticists are searching for original types of 
cacao, which may have resistance to the diseases that 
plague this tree in cultivation. 

_ The cacao bean played an important role in the tradi- 
tions, religion, and legends of the Aztecs. They believed 
that one of their prophets had brought the seeds from 
paradise and sown them in his garden. The Aztecs 
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thought that by eating the fruit, the prophet acquired 
universal wisdom and knowledge. The Aztecs used the 
cacao beans as money. They also ground the beans to 
make a rich beverage. 

In 1528, Hernando Cortés, the conqueror of Mexico, 
took some cacao beans to Spain. In about 1606, cacao 
beans were introduced into Italy. Shortly after, people in 
Austria and France began to use the beans. Eventually, 
their popularity spread to England. By 1707, cocoa had 
become a fashionable beverage in London. Today, coun- 
tries in which large amounts of chocolate are eaten in- 
clude Belgium, Germany, Norway, Switzerland, the 
United Kingdom, and the United States. 

Choir schools are establishments in the United King- 
dom that concentrate on educating boys who sing daily 
religious services in choirs. Some schools take in only 
choristers (choir boys), but most also accept other pu- 
pils. All pupils receive a good general education. 

Some of the 36 choir schools originated as song 
schools, established by medieval cathedrals and col- 
leges to train boys to sing in religious services, Most of 
these schools, such as Lincoln Cathedral School and 
Magdalen College School, Oxford, still have close links 
with a cathedral or a college chapel. 

Choke. See Carburettor. 

Chokedamp. See Damp. 

Chola Empire was the most powerful empire in 
southern India for more than 200 years. From the A.D. 
1005 to the A.D. 700s, the Cholas were chieftains in what 
is now the Indian state of Tamil Nadu. Details of the an- 
cient Chola dynasty have been discovered in royal com- 
mands, temple pronouncements, records of trade 
guilds, and in inscriptions by village councils. 

The Cholas set up their first capital at Uraiyur, and en- 
gaged in seaborne trade. After conquering the city of 
Thanjavur, they made it the new capital of their growing 
kingdom. The power of the Chola Empire increased, and 
the rulers’ sense of their own importance grew. They 
soon began to claim divine descent. 

Parantaka I, who reigned from 907 to 953, laid the 
foundations of genuine Chola greatness. He extended 
the northern boundary of his territories as far as Nellore. 
There he was defeated and checked by the Rastrakuta 
monarch, Krishna Ill. In the south, he defeated the Gan- 
gas and the Pandyas, but could not take Sri Lanka. 

The next strong leader after Parantaka was Rajaraja |, 
who reigned from 985 to 1014. Rajaraja began to expand 
the empire. He invaded Sri Lanka, destroyed the city of 
Anuradhapura, and set up a new capital at Polonnaruva. 
The northern part of the island became a province of the 
Chola Empire. To the north, Rajaraja defeated the Gan- 
gas and Calukyas, and pushed his frontier as far as the 
Tungabhadra River. He also acquired the Maldive Is- 
lands and the Malabar coast, both highly prized for their 
spices. These conquests enabled the Cholas to increase 
their prosperity. They formed trade links with China, 
Southeast Asia, East Africa, and the Middle East. 

The magnificent Brihadeshwara temple, built by Ra- 
jaraja at Thanjavur, shows the splendour of Chola rule. It 
was a shrine and fortress combined, and was dedicated 
to the god Shiva. The surface displays detailed carvings 
and frescoes (wall paintings), including a portrait of the 
king and his chief priest, Karur Thevar. The tower over 
the central altar is 64 metres high. 
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In 1012, Rajaraja | made his son and heir, Rajendra, 
rule jointly with him. As a result, Rajendra’s succession 
took place smoothly in 1014. Rajendra, who reigned 
from 1014 to 1044, continued to expand the empire. In 
the north, he captured Manyakheta. This was in the 
heart of Calukya territory. In the south, a rebellion broke 
out against King Mahinda V, who ruled the independent 
part of Sri Lanka. This revolt gave Rajendra an excuse to 
intervene and take over the whole island. In 1021, he 
started a two-year campaign that carried him along the 
east coast as far as Bengal, then northward and inland as 
far as the Ganges River. Rajendra celebrated his journey 
to the sacred Ganges, and the holy water that he 
brought back, by building Gangakondacholapuram 
(Ganga brought by Chola king city). 

In 1025, Rajendra launched an even more spectacular 
enterprise. He sent an expedition by sea to attack Srivi- 
jaya, an empire in Southeast Asia. Srivijaya had at- 
tempted to interrupt the Cholas' trade links with China 
(see Srivijaya). The resulting Chola presence in that part 
of the world lasted only for about 50 years, but it caused 
the spread of Hinduism and Hindu arts in Southeast 
Asia. This influence was profound and lasting. 

Chola culture. Chola monarchs were patrons of the 
arts and lived in great luxury. To extend their power, 
they started a cult of divine kingship, encouraging peo- 
ple to worship rulers of the past. They built temples as 
monuments to their ancestors, depicting them as gods 
in brilliant bronze sculptures. The king's raja guru (chap- 
lain) served as a priest and also as a worldly adviser. 
Under the king, there was a graded system of officials 
who served as links between the authority of the throne 
and the villagers. These officials were chosen on ac- 
count of their caste (social class), birth, and connections, 
as well as for their personal qualities. Villages were ad- 
ministered by committees with responsibilities such as 
tax collection, water tanks, and irrigation systems. 

Chola wealth came from agriculture and commerce. 
By using their system of irrigation, peasant farmers pro- 
duced two or even three crops of rice a year. This pro- 
vided an adequate food supply, with a surplus for ex- 
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port trade. Other exports included textiles, jewels, 
ebony, sandalwood, perfumes, spices, horn, and ivory, 
In an age of little internal trade in India, the Chola Em- 
pire was distinguished by the strength of its merchant 
guilds. 

Temples provided the most vivid expression of Chola 
greatness. The king, or a wealthy merchant, usually paid 
for the main structure. The building of the temple em- 
ployed hundreds of workers for many years. Afterward, 
local villagers had to maintain the temples. Those who 
made generous donations gained spiritual merit and in- 
creased social standing. Temples served as places of 
worship and also as schools and government offices. 
Priests and devadasis (female slaves of the gods) carried 
out religious ceremonies. 

Chidambaram, which was under Chola control from 
907 to 1310, is an outstanding example of temple archi- 
tecture. The temple complex covers 13 hectares. It is 
surrounded by two walls pierced by four massive gate- 
ways. Carved relief panels on the gates depict female 
dancers in the Bharata Natyam style of dancing. 

Decline of the empire. The last notable Chola ruler 
was Kulottunga I, who reigned from 1070 to 1118. After 
him the dynasty gradually declined, squeezed between 
the rising power of the Hoysalas to the west and the 
Pandyas of Madurai in the south. The Pandyas finally de- 
feated the Chola in 1279. 

Cholera is an infectious intestinal disease common in 
southern Asia. Outbreaks of the disease also occur occa- 
sionally in other parts of the world. Cholera is caused by 
a comma-shaped bacterium called Vibrio cholerae. The 
microorganism is transmitted by water or food that has 
been contaminated with the faeces (solid body wastes) 
of people who have the disease. In 1993, an unusually 
toxic strain of cholera affected Bangladesh and the Ben- 
gal region of India. 

Cholera occurs when Vibrio cholerae enters the in- 
testines and releases cholera toxin. The toxin causes the 
intestine to secrete large amounts of water and salt. Be- 
cause the intestine cannot absorb the water and salt at 
the rate they are secreted, the patient suffers severe 
diarrhoea. This loss of fluid causes severe dehydration 
and changes in the body chemistry. If untreated, the ill- 
ness can lead to shock and eventually death. With 
proper treatment, cholera lasts only a few days. 

Doctors treat cholera with special solutions that help 
replace the patient's lost fluids. The solutions may be 
taken orally or intravenously (by injection). Intravenous 
treatments are more effective, but they often are not 
available in rural areas where the illness frequently 0C- 
curs. An easily prepared household solution for treating 
cholera consists of 5 grams (1 teaspoon) of salt and 20 
grams (4 teaspoons) of sugar per 1 litre of water. The 
amount of fluid given to the patient should match the 
amount lost in diarrhoea. 5 

Prevention of cholera requires adequate sanitation fa- 
cilities. A vaccine against the illness has been devel- 
oped, but it is not very effective. People who travel in R 
areas where cholera is widespread should not drink the 
local water. In addition, they should cook all foods that 
may have been exposed to water. saltis 
Cholesterol is a fatty substance found in all anima i 
sues. The human body manufactures most of its own 
cholesterol, but some enters the body in food. Butter, 


eggs, fatty meats, and the meat of such organs as the 
brain and liver contain much cholesterol. 

Cholesterol is a type of lipid, one of the classes of 
chemical compounds which are essential to health (see 
Lipid). Cholesterol makes up an important part of the 
membranes of each cell in the human body. In addition, 
the liver uses cholesterol to make bile acids, which aid 
digestion. The body also uses cholesterol in the produc- 
tion of certain hormones. Hormones are chemical sub- 
stances that influence many body activities. 

Cholesterol and triglycerides, another lipid, are the 
two major fatty substances in the blood. Triglycerides 
may be used by cells for energy, or they may be stored 
in special cells for later use. Doctors often measure the 
amount of cholesterol and triglycerides in blood to help 
determine a patient's overall health. High levels of either 
substance increase the risk of heart disease. 

Both cholesterol and triglycerides are carried 
through the bloodstream in large molecules called /ipo- 
proteins. There are two chief types of cholesterol- 
carrying lipoproteins, /ow-density lipoprotein (LDL) and 
high-density lipoprotein (HDL). Cholesterol in blood can 
thus be identified as either LDL-cholesterol or HDL- 
cholesterol, depending on which lipoprotein carries it. 
High levels of LDL-cholesterol in blood are a primary 
cause of heart attacks. LDL can be found in the wall of 
heart arteries. Some scientists believe that HDLs help re- 
move cholesterol from tissues. People generally have far 
more LDL-cholesterol in blood than HDL-cholesterol. 

Factors that cause high cholesterol levels. The 
amount of cholesterol in the body is controlled by cellu- 
lar molecules called LDL-receptors. These molecules 
allow LDL-cholesterol to attach to and be used by the 
cell, LDL-cholesterol accumulates in blood in large 
amounts when the LDL-cholesterol in the body far ex- 
ceeds the number of available LDL-receptors. This most 
commonly occurs in people whose diets are high in 
cholesterol or in saturated fats. Saturated fats are found 
primarily in animal fats and in certain vegetable fats. 

People may have high cholesterol levels if they have 
an abnormal gene that prevents a full number of LDL- 
receptors from forming. This inherited disorder is called 
familial hypercholesterolaemia. Other factors that can in- 
crease blood cholesterol levels include a malfunction- 
ing thyroid gland, kidney disease, diabetes, and the use 
of various medicines, including certain diuretics. 

Cholesterol and heart disease. In adults, a choles- 
terol level of less than 200 milligrams per 1 decilitre of 
blood is considered desirable. Above that level, the risk 
of heart disease increases dramatically, Adults also are 
at an above-average risk of heart disease if they have an 
LDL-cholesterol level of more than 160 milligrams per 
decilitre of blood or an HDL-cholesterol level of less 
than 35 milligrams per decilitre. 

Several factors add to the risk of heart disease in peo- 
ple with high levels of LDL-cholesterol. These factors in- 
clude cigarette smoking, being a male, high blood pres- 
sure, diabetes, severe obesity, a family history of early 
heart disease before age 55, and atherosclerosis (nar- 
rowing of the arteries because of fatty deposits). If two 
or more of these factors are present, the risk of heart 
disease at any level of cholesterol increases greatly. 

_ Treatment of high blood cholesterol consists of 
first reducing the amount of saturated fat and choles- 
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terol in the diet. Poultry and fish are foods which are low 
in cholesterol. Cereals, fresh fruit, and vegetables con- 
tain no cholesterol. Regular aerobic exercise—such as 
cycling, running, and swimming—can further lower the 
cholesterol level. Medication should be considered only 
for people who are at high risk of heart disease and who 
cannot control their cholesterol on diet alone. 

See also Heart (Coronary artery disease); Lipid, Psyl- 
ium. 

Cholla. See Cactus (Kinds of cactuses), 

Chomsky, Noam (1928- _), an American linguist, 
originated transformational grammar. Transformational 
grammar is a system for describing precisely the rules 
that determine all the sentences that can possibly be 
formed in any language. 

Chomsky claims that every human being knows the 
general principles of language at birth. He thinks these 
principles exist in every language and make up a univer- 
sal grammar. Chomsky developed this theory because 
he disagreed with the idea that children learn to speak 
merely by imitating others. Learning by imitation, in his 
view, does not explain how people form sentences that 
they have never used before. He believes that the hear- 
ing of spoken language merely triggers the language 
ability that a child has from birth. 

Avram Noam Chomsky was born in Philadelphia, 
U.S.A. He graduated from the University of Pennsylvania 
in 1949 and earned a Ph.D. degree there in 1955. Chom- 
sky joined the faculty of the Massachusetts Institute of 
Technology in 1955. His books include Syntactic Struc- 
tures (1957), Aspects of the Theory of Syntax (1 965), and 
Language and Mind (1968). 

Chongqing (pop. 2,730,000) also spelled Chungking or 
Chiung-chiing, served as the capital of the Republic of 
China from 1937 to 1946. The Nationalist government of 
China moved to Chongqing when Japanese forces over- 
ran Nanjing, the capital, in 1937. But the Nationalists 
moved the government back to Nanjing in 1946 after the 
end of World War I (1939-1945). 

Chongqing covers an area of 300 square kilometres, 
and is a political and industrial centre in western China. 
The city is an inland port 2,570 kilometres up the Yang- 
tze River in Sichuan Province (see China [political map). 
Products of Chongqing’s industries include iron and 
steel, leather, medicine, motorbikes, paint oils, and silk. 

Chongqing was the most heavily bombed city in 
China during World War II. Bombs destroyed many of 
the old streets, which go up hillsides in steps. Grey- 
walled, ancient Chongqing has a history of more than 
4,000 years. It became part of China in 220 B.C, when the 
Emperor Shi Huangdi brought the territory under his 
rule. It was one of China's treaty ports until 1943, when 
the United States gave up its special privileges. 

See also Treaty port. 

Choo Hoey (1934-_), a Chinese musician, popularly 
known as the Maestro, founded the Singapore Sym- 
phony Orchestra in 1979. Under his guidance as music 
director and resident conductor, the orchestra gained 
an international reputation, winning particular acclaim 
for performances in Europe. 

Choo Hoey was born in Palembang, Sumatra, in Indo- 
nesia. In 1946, he arrived in Singapore, and started violin 
lessons. In 1951, he joined the Royal Academy of Music, 
in London, and his skill as a conductor soon became evi- 
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dent. He won the Ernest Read Prize for conducting in 
1955. He led a professional orchestra for the first time in 
Belgium in 1958. Later, he conducted leading orchestras 
in major musical centres in many countries. From 1969 
to 1978, he lived in Greece, where he helped bring 
Greek orchestral music into prominence. He was 
awarded the Singapore Public Service Star in 1982. 
Chopin, Frédéric François (1810?-1849), a Polish- 
born composer, was one of the masters of piano com- 
position. Chopin wrote chamber music (music for small 
groups of instruments), a few songs, and several pieces 
for piano and orchestra. But his fame rests almost en- 
tirely on his more than 200 compositions for solo piano. 

His life. Chopin was born in Zelazowa-Wola, near 
Warsaw, Poland. A child prodigy, Chopin played the 
piano in public when he was only eight. He began to 
compose soon afterward. He studied at the Warsaw 
Conservatory from 1826 to 
1829 before leaving Poland 
in 1830. He settled in Paris 
in 1831, and, except for 
some travel, lived there the 
rest of his life. 

In 1837, Chopin began a 
love affair with George 
Sand, a French woman 
novelist. He travelled with 
her to the Mediterranean 
island of Majorca during 
the winter of 1838-1839. 
Bad weather there weak- 
ened his failing health. His 
affair with George Sand Frederic chopi 
ended with a quarrel in 1847. He was then seriously ill 
with tuberculosis. He died on Oct. 17, 1849. 

His works. Chopin was a master of small musical 
forms, His works for solo piano include three sonatas, 
four ballades, four large-scale scherzos, about 40 mazur- 
kas in a Polish 3 dance rhythm, and about 15 polonaises 
ina stately Polish dance rhythm. His other solo pieces 
include more than 25 études, 18 waltzes, a barcarole, a 
berceuse, a bolero, a fantasia, a tarantella, and several 
rondos. The fantasia is perhaps his greatest single work. 
His études are valuable for their music and for use in 
teaching piano, 

Chopin did much to influence piano composition. He 
had a keen appreciation for the capability of the piano to 
produce beautiful music. He designed his compositions 
to display the resources of the instrument to full effect. 
His best works were written in patterns that he worked 
out or perfected himself. Chopin also influenced the 
whole future of music by including Slavic folk harmo- 
nies and rhythms in his work. 

Chopsticks are utensils used in many Asian countries 
to eat and serve food. Most of the food in those coun- 
tries is served in small pieces, which can be easily han- 
dled with a pair of chopsticks. The Chinese name for 
chopsticks, kuaizi, is a pun on kuai, a word that means 
both quick and piece. The English word may come from 
pidgin English, a dialect used by early traders in China. 
Chop means quick in pidgin English. 

Chopsticks are slim, tapered sticks about 25 centime- 
tres long. Most are made of wood, bamboo, or plastic, 
but some are ivory or silver. A person using chopsticks 
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holds them parallel to each other. The top stick, which 
moves up and down, is held by the thumb and the index 
and middle fingers, like a pencil. The bottom stick rests 
at the base of the thumb and is braced against the top of 
the fourth finger. The ends of the chopsticks thus hold 
the food securely. Many non-Asians use chopsticks 
when eating Oriental food. 

Choral music. See Classical music (Choral music). 
Chorale is the music for a hymn. The term particularly 
refers to hymns of the German Protestant churches, 
Chorales developed during the early 1500's. The earliest 
chorales had a single-part melody and words that were 
sung by a congregation in unison without accompani- 
ment. Gradually, chorales became more elaborate. Com- 
posers added harmony and counterpoint as well as in- 
strumental accompaniment. Many composers used 
chorales in larger works, such as cantatas, oratorios, 
and passion music. 

Martin Luther, the founder of Protestantism in Ger- 
many, considered chorales important because they gave 
a congregation additional opportunities to participate in 
church services. Luther wrote or adapted a large num- 
ber of chorales, including the famous “A Mighty For- 
tress Is Our God.” 

See also Hymn. 

Chordate is the name of a large phylum (group) of 
land, marine, and freshwater animals. Chordates include 
lancelets, amphibians, fish, reptiles, birds, and mam- 
mals. At some time during their life cycle, all chordates 
have a notochord (a rodlike, flexible cord that runs 
down the back of the body). In vertebrates, the noto- 
chord is surrounded or replaced by a bony structure 
called a vertebral column. Chordates also have a hollow 
nerve tube that runs above the notochord. Chordates 
are segmented in some way, and they have left and right 
sides that are alike. Chordates also have gill slits, but in 
many cases these appear only during the undeveloped 
stage. See also Vertebrate. 

Chorea is any of a number of conditions characterized 
by brief, rapid, uncoordinated movements. The word is 
often used to mean Sydenham’s chorea, a condition as- 
sociated with rheumatic fever (see Rheumatic fever). 
Sydenham’s chorea, formerly called St. Vitus’s dance, 00- 
curs most commonly in children between the ages of7 
and 15 years. Doctors do not know exactly what causes 
chorea, and there are no specific tests to diagnose it. 
The infectious agent may be in the patient's body for 
weeks or months before symptoms of chorea develop. 

Chorea develops gradually. The patient becomes inat- 
tentive, nervous, and irritable, and cries easily. The pa- 
tient has difficulty writing, often stumbles, and falls eas- 
ily. Uncoordinated movements of the face, limbs, an 
body soon develop. These movements are completely 
without purpose. They become worse when the patient 
is excited, but disappear during sleep. The symptoms 
may last from two to four months or more, but the r 
tient eventually recovers. Doctors treat chorea with sed- 
atives. Patients must remain in bed, have a nutritious 
diet, and avoid fatigue. 3 

The word chorea comes from a Greek word meanng 
dance. The disease probably was named after the m 
cular twitchings of the limbs and body that resemble 
grotesque dance. The name St. Vitus'’s dance comes a 
from a form of hysteria that was widespread in Europ 


during the 1500's. People with this condition sought 
cures at shrines of St. Vitus. 

Senile chorea is a condition sometimes seen in the 
elderly; it is not associated with dementia. Huntington's 
chorea is a rare hereditary condition with symptoms de- 
veloping in middle age (see Huntington's disease). 
Choreography. See Ballet (Choreography). 
Chorley (pop. 96,500) is a local government district in 
Lancashire, England. In the west, the economy is mainly 
agricultural. The east of the district contains an area of 
outstanding natural beauty. Industrial activities include 
civil engineering, motor vehicle manufacture, and tex- 
tiles. Astley Hall, a historic house, dates from the 1500's. 
Chorus. See Drama (Greek drama); Opera (The music). 
Choson. See Korea (History). 

Chou dynasty. See Zhou dynasty. 

Chou En-lai. See Zhou Enlai. 

Chow Chow is one of the oldest breeds of dog. It was 
taken to China by the Tatars in about 1000 B.C. In China, 
it was used as a guard dog or a draught dog, and was 
also bred to be eaten. It is a compact dog, with a proud, 
lionlike appearance. It has a bluish-black tongue. There 
are two varieties of Chow, the rough-coated and the 
smooth-coated. The rough-coated has long, thick hair, 
with a soft woolly undercoat. The hair forms a ruff or 
mane around the neck, and is thick on the legs. The col- 
our is usually tan, red, cream, blue, black, or silver-grey. 
The Chow stands from 45 to 55 centimetres high at the 
shoulder, and weighs between 24 and 27 kilograms. 

See also Dog. 

Chrétien, Jean (1934-  ), became prime minister of 
Canada in 1993. He was first elected to the Canadian 
House of Commons in 1963 as a member for the Liberal 
Party. He held numerous Cabinet positions for three Lib- 
eral prime ministers, including the post of deputy prime 
minister. Chrétien unsuccessfully campaigned for lead- 
ership of the Liberal Party in 1984. He resigned from the 
House of Commons in 1986 after a dispute with Prime 
Minister John N, Turner. In 1990, he re-entered politics 
and was elected leader of the Liberal Party. 

Joseph-Jacques Jean Chrétien was born in Shawini- 
gan, Quebec, When not involved in politics, Chrétien 
practised law. 

Chrétien de Troyes was a French poet who wrote 
from about 1160 to about 1190. He introduced the tales 
of King Arthur and the Knights of the Round Table into 
French literature. 

Chrétien wrote long verse romances of love and ad- 
venture. They show the character of medieval chivalry, 
the splendour of festivals and tournaments, and the im- 
portance of courtly love during the late 1100. Chrétien's 
romances were very popular, and were imitated for 
more than 100 years. His Perceval, also called The Tale 
of the Grail, is the earliest known literary version of the 
legend of the Holy Grail. His other romances include 
Cligès, Erec and Enide, and Yvain. 

Little is known of his life. He probably wrote at the 

courts of Champagne and Flanders in northern France. 
Christ, Jesus. See Jesus Christ. 
Christ of the Andes is a bronze statue of Christ on 
the Argentina-Chile border in the Andes Mountains. It 
was dedicated on March 13, 1904, as a symbol of per- 
petual peace between Argentina and Chile. 

The two nations erected the statue to commemorate 
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the settlement of a boundary dispute. The statue stands 
on the summit of Uspallata Pass, 3,863 metres above sea 
level, between Mendoza, Argentina, and Santiago, Chile. 
It is moulded from the metal of old Argentine cannons, 
and was created by the Argentine sculptor Mateo 
Alonzo. The figure of Christ is 7.9 metres high. The left 
hand holds a large cross, and the right is raised in bless- 
ing. An inscription in Spanish at the base of the statue 
reads: “Sooner shall these mountains crumble into dust 
than Argentines and Chileans break the peace sworn at 
the feet of Christ the Redeemer.” 

Christchurch (pop. 40,500) is a local government dis- 
trict in Dorset, England. The town of Christchurch itself 
lies on a piece of land formed by the meeting of the riv- 
ers Stour and Avon. Christchurch Priory is a historic 
church. Mixed farming, light engineering, and tourism 
are important industries. Christchurch also has much 
residential development. 

Christchurch (pop. 307,179) is the third largest city of 
New Zealand, and the largest city in the South Island. 
Christchurch lies on the east coast of the South Island. 
For location see New Zealand (political map). The city 
centre is 6 kilometres from the sea and built largely on 
flat land that was once swamp. Road and rail tunnels link 
the city with Lyttelton, the South Island's chief port. 

Two narrow, shallow, and slow-moving rivers flow 
through Christchurch. The Avon, with its willow trees 
and ornamental banks, is one of the attractions of cen- 
tral Christchurch. The Heathcote flows through the 
southern suburbs. 

Education and cultural life. Christchurch is one of 
the main cultural centres of New Zealand. The University 
of Canterbury has faculties in arts, engineering, fine arts, 
and music, forestry, law, and science. 


Dallas & John Heaton, Australian Picture Library 
Cathedral Square in Christchurch, New Zealand, is the cen- 
tre of the city. Its Gothic-style Anglican church dates from the 
1860s. Christchurch was founded in 1850 by Anglicans. 
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The city's most important architectural feature is the 
Gothic spire of the Anglican cathedral, the Cathedral of 
All Saints, in Cathedral Square. The Roman Catholic ca- 
thedral is built in the classical style. Other notable 
churches are Holy Trinity, built in 1855, and St. An- 
drews, built in 1857. Other examples of fine architecture 
include the Provincial Council Chamber, the Christ- 
church and Canterbury clubs, and the Christchurch Arts 
Centre. Modern buildings include the Town Hall com- 
plex and the Canterbury Public Library. 

Economy. Christchurch is a major industrial centre. It 
has more than 1,000 factories, most of which are within 
a 5-kilometre radius of the city centre. The city’s prod- 
ucts include beer, brushes, carpets, clothing, electrical 
goods, fertilizers, footwear, frozen meat, gelatine, glass- 
ware, heavy machinery, leather, milled grains, pre- 
stressed concrete, processed food, and woollens. Tour- 
ism is an important industry in the city. 

Transportation and communication. An interna- 
tional airport is situated 9 kilometres west of the city at 
Harewood. Major roads and railways serve the area, and 
buses provide local transport. Because of its flatness, 
Christchurch has a large number of cyclists. Christ- 
church has one daily newspaper, four television chan- 
nels, and fifteen radio stations run by the Broadcasting 
Corporation of New Zealand and by private companies. 

History. In 1829, William Wiseman, captain of the 
whaling ship Elizabeth, visited what is now Lyttelton 
Harbour. A German-born whaling captain from Aus- 
tralia, George Hempleman, and his wife, established the 
first whaling station at Peraki Bay in 1837. Another whal- 
ing captain, William Barnard Rhodes, established a 
homestead and farm at Purau in 1839. Rhodes landed 
the first cattle in the South Island. Two Scottish brothers, 
John and William Deans, arrived from Australia in the 
early 1840s to establish a farm at Riccarton, near the city. 
They brought the first sheep to the South Island. 

British settlers, who reached New Zealand in 1850, 
founded Christchurch. The settlers, influential church of- 
ficials and landowners, were members of the Canter- 
bury Association. The association's object was to estab- 
lish a typical English church community in New Zealand. 

In April 1850, John Robert Godley, who was resident 
chief agent for the association, named Christchurch 
after his Oxford College, Christ Church. The first four 
ships arrived at Lyttelton in December 1850. The 782 set- 
tlers had to trudge with their belongings across the Bri- 
dle Path over the Port Hills to the site of Christchurch. 
Christening. See Baptism. 

Christian. See Christianity. 

Christian IV (1577-1648) was king of Denmark from 
1588 until his death. His 60-year reign was the longest of 
any Danish monarch. Christian inherited a strong, 
wealthy nation but involved it in wars that left it weak 
and bankrupt. However, he became known as Den- 
mark's greatest builder and encouraged the arts. 

Christian was born in Frederiksborg. He succeeded 
his father, Frederik II, as king. Christian sponsored the 
construction of many elegant buildings in Copenhagen, 
Denmark's capital, He helped design some of them, in- 
cluding the Rosenborg Palace (1606) and the Stock Ex- 
change (1624). Christian hired outstanding foreign craft- 
workers and artists to decorate the buildings, and he 
promoted music and ballet at his court. The king also li- 


censed trading companies that helped establish Danish 
colonies in Africa, India, and the West Indies. 

From 1625 to 1629, Danish forces helped Protestants 
fight Roman Catholics in Germany (see Thirty Years’ 
War [The Danish period). From 1643 to 1645, Denmark 
fought Sweden. These wars brought defeat and losses 
of Danish territory, and drained Denmark's treasury. 

See also Oslo. 

Christian IX (1818-1906) was king of Denmark from 
1863 until his death in 1906. Denmark lost about a third 
of its territory during his reign. 

Christian IX was born at Gottorp, near Flensburg, in 
what is now northern Germany. He was a descendant of 
the Danish kings Christian |, Frederik I, and Christian III, 
and succeeded King Frederik VII, who had no children. 
In 1863, he signed an act that made Schleswig, a neigh- 
bouring territory, part of Denmark. This act led to an in- 
vasion by Prussia and its ally, Austria, in 1864. Denmark 
was quickly defeated and gave up control of Schleswig 
and another disputed territory called Holstein. 

Christian tried to prevent the growth of democracy in 
Denmark. But in 1901, he agreed to recognize a govern- 
ment based on majority support in parliament. His de- 
scendants have sat on the thrones of Denmark, Norway, 
Greece, Russia, and the United Kingdom. 

Christian X (1870-1947) was king of Denmark from 
1912 until his death. He became an important symbol of 
Danish resistance to the German occupation during 
World War II (1939-1945). 

Christian X was born at Charlottenlund, near Copen- 
hagen. He succeeded his father, Frederik VIII, to the 
throne. During Christian's reign, the Danish government 
passed social security laws and many other reforms. In 
1915, Christian signed a new constitution that ended the 
special rights of the upper classes in Denmark. 

The German army invaded Denmark in 1940. The Dan- 
ish forces quickly surrendered, but Christian continued 
to occupy the throne. In 1943, he refused to cooperate 
with German demands to punish Danish resistance 
fighters. From 1943 until 1945, the Germans held him 
captive in his castle near Copenhagen. f 
Christian, Charlie (1916?-1942), an American musi- 
cian, established the guitar as a solo instrument in jazz. 
Before Christian, jazz guitarists usually limited them- 
selves to rhythmic chord backgrounds or accompani- 
ments in rhythm sections. Christian's playing freed them 
from these limitations and paved the way for later gen- 
erations of solo guitarists. 

Charles Christian was born in Dallas, Texas, and grew 
up in Oklahoma City, Oklahoma. There he began playing 
an electrically amplified guitar in the late 1930s. In 1939, 
a New York talent scout and jazz enthusiast named John 
Hammond arranged for Christian to audition for the 
Benny Goodman band. Goodman hired Christian and 
featured him on weekly broadcasts and recordings. He 
can be heard on such Goodman records as “Flying 
Home,’ “Seven Come Eleven,’ “Air Mail Special” and 
“Solo Flight.” He also played with such jazz experiment: 
ers as trumpeter Dizzy Gillespie and pianist Thelonious 
Monk. Christian died of tuberculosis. 

See also Jazz (picture: Benny Goodman). 
Christian Brothers is a charitable educational or- 
ganization founded in Ireland in 1802 by Edmund Igna- 
tius Rice. In that year, Rice became a teacher in Water- 


ford, in the south of Ireland. In August 1808, with six fol- 
lowers, he took religious vows and became known as 
Brother Ignatius. Rice's work received papal sanction in 
1820, and he was made the first superior general of the 
Congregation of the Christian Schools of Ireland. Since 
that time, the Christian Brothers have opened many 
schools and colleges, not only in Ireland but also in Aus- 
tralia, Canada, Gibraltar, India, Italy, South America, and 
the United States. The organization's headquarters are in 
Rome. See also Rice, Edmund Ignatius. 

The organization's full title, Congregation of Christian 
Brothers, was adopted in 1972, It is not connected with 
the Institute of Brothers of Christian Schools, founded in 
France in the 1600's. 

Christian Era is the period from the birth of Christ to 
the present. During the A.D. 500s, the monk Dionysius 
Exiguus introduced the present custom of reckoning 
time by counting the years from the birth of Christ. This 
method was in use in Christian countries by about 1400. 
See also B.C,; A.D. 

Christian Scientists are members of a religious 
movement that stresses spiritual healing. Mary Baker 
Eddy, an American woman, founded the Christian Sci- 
ence movement in the 1800's (see Eddy, Mary Baker). 
The religion has roots in Protestant Christianity. 

The central institution of Christian Science is The First 
Church of Christ, Scientist, in Boston, U.S.A. Called The 
Mother Church, it was founded in 1879 by Mrs. Eddy 
and agroup of her followers. About two-thirds of the 
3,000 churches and societies that exist around the world 
are in the United States. 

Christian Science is based on the teaching that God is 
wholly good and all-powerful, the basis of all true being. 
In this teaching, whatever is unlike God—including evil, 
sickness, and injustice—reflects a distorted human 
sense of reality that has no true foundation. Through 
prayer and by learning more about God, people can 
begin to see and increasingly experience a spiritual 
power in their lives. 

Christian Scientists view healing as an awakening to 
this reality. To understand truth means not to ignore evil 
and sickness, but to wipe them out through prayer and 
spiritual understanding. They teach that this message is 
essentially the message of Jesus. No church dogma (be- 
lief) or penalty enforces reliance on prayer for healing, 
but it is a natural part of their way of life. 

Organization. The Church of Christ, Scientist, took 
its final form in 1892. There is no clergy in the Christian 
Science church. Services are conducted by members 
elected to serve as readers. The church is administered 
by the Board of The Mother Church in Boston, U.S.A. 
Local churches govern themselves democratically. 
There are about 2,750 practitioners, who devote their 
full time professionally to healing. 

The church maintains reading rooms in many cities 
and provides printed materials about the religion in 
many public places. A publishing society in Boston su- 
pervises the publications printing Christian Science 
teachings. In 1908, Mrs. Eddy founded The Christian Sci- 
ence Monitor. 

Christian Socialism. See Kingsley, Charles. 
Christiania. See Oslo. 

Christianity is the religion based on the life and 
teachings of Jesus Christ. Most followers of Christianity, 
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called Christians, are members of one of three major 
groups—Roman Catholic, Protestant, or Eastern Ortho- 
dox. These groups have different beliefs about Jesus and 
His teachings. But all Christians consider Jesus central to 
their religion. Most Christians believe that God sent 
Jesus into the world as the Saviour. Christianity teaches 
that humanity can achieve salvation through Jesus. 

Jesus lived in Palestine, a Middle Eastern land ruled 
by the Romans. The Romans crucified Jesus in about 
AD. 30. Jesus’ followers were convinced that He rose 
from the dead after three days, and they soon spread 
Christianity to major cities throughout the Roman Em- 
pire. Today, Christians make up the largest religious 
group in the world. Christianity has about 1 } billion 
followers—about a quarter of the world’s population. 
Christianity is the major religion in Europe, the Western 
Hemisphere, and Australia. Many Christians also live in 
Africa and Asia. 

Christianity has had an enormous influence on West- 
ern civilization, especially on art, literature, and philoso- 
phy. Its teachings have had a lasting effect on the con- 
duct of business, government, and social relations. 


Beliefs 


Christians believe that there is one God, and that He 
created the universe and continues to care for it. The be- 
lief in one God was first 
taught by the Jewish reli- 
gion. 

Christianity teaches that 
God sent His Son Jesus 
into the world as His cho- 
sen servant, called the 
Messiah (Christos in 
Greek), to help people fulfil 
their religious duties. 
Christianity also teaches 
that after Jesus’ earthly life, 
God's presence remained 
on earth in the form of the 
Holy Spirit, or Holy Ghost. 
The belief that in one God 
there are three People—the 
Father, the Son, and the 
Holy Spirit—is known as 
the doctrine of the Trinity. 
Roman Catholic and East- 
ern Orthodox Churches and many Protestant churches 
accept this doctrine as the central teaching of Christian- 
ity. 
Ne Christians regard Jesus as a great but human 
teacher. However, most Christians view Jesus as God in- 
carnate—that is, a divine being who took on the human 
appearance and characteristics of a man. They believe 
that Jesus is the Saviour who died to save humanity from 
sin. According to this view, Jesus’ death made salvation 
and eternal life possible for others. 

Christians gather in churches because they believe 
that God intended them to form special groups for wor- 
ship. They also meet in churches to encourage one an- 
other to lead upright lives according to God's moral law. 

Two practices important to Christian worship usually 
take place in churches. They are (1) baptism and (2) the 
Eucharist, also called Holy Communion or the Lord's 
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The cross is the symbol of 

Christianity. Jesus Christ, the 
founder of Christianity, died 
on a cross in Palestine. 
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Supper. Baptism celebrates an individual's entrance into 
Christianity. The Eucharist represents the Last Supper, 
the final meal that Jesus shared with His disciples. Wor- 
shippers share bread and wine in the Eucharist as a sign 
of their unity with each other and with Jesus. 

Christians see Jesus as continuous with the God of Ju- 
daism. A collection of Christian writings was added to 
the Jewish scriptures known as the Old Testament, or 
Hebrew Bible. The Christian writings, called the New 
Testament, record the life and teachings of Jesus. They 
also describe the development of the early church and 
explain what faith in Jesus means. The Christian Bible in- 
cludes both the Old and New Testaments. Some Chris- 
tian groups also accept as part of the Bible a collection 
of writings called the Apocrypha. 


The origin of Christianity 


Jesus’ ministry. Christianity originated in the ministry 
of Jesus. During His lifetime, Jesus preached the gospel, 
meaning good news, that God was coming to earth to 
be among His people in a special way. Jesus called this 
special way the Kingdom of God. He warned His listen- 
ers to repent their sinful ways to be ready for the ap- 
proaching Kingdom of God. In urging repentance, Jesus 
gave His own interpretation of Jewish law to show how 
people could obey God and achieve righteousness. 

Jesus’ teaching brought Him great popularity. Reports 
spread that He performed such miracles as healing the 
sick and bringing the dead back to life. Jesus’ popularity 
caused opposition from Jewish and Roman officials. The 
Romans charged Jesus with treason for calling Himself 
King of the Jews, and they crucified Him. 

Resurrection and Pentecost. The followers of Jesus 
did not accept His death as His end. They were certain 


Detail of a fresco (12905) by Giotto in the Church of Saint Francis, 
Assisi, Italy (SCALA/Art Resource) 


Saint Francis of Assisi established the influential Franciscan 
religious order during the Middle Ages. In this fresco, Francis 
and his followers kneel before Pope Innocent Ill. 


that Jesus came back from the dead and that He later 
rose to heaven. Many stories circulated about Jesus’ ap- 
pearance among His disciples after His death. 

Reports of the Resurrection convinced many people 
that Jesus was the Son of God. Some followers began to 
call Jesus the Messiah, the Saviour of the Jewish people 
promised in the Old Testament. Followers of Jesus came 
to believe that they, too, could receive eternal life be- 
cause of Jesus’ Resurrection. 

Jesus had chosen 12 men, known as the apostles, to 
preach the gospel after His death. About 50 days after 
the Crucifixion, the apostles and other followers of Jesus 
claimed that the Holy Spirit had entered them and given 
them the ability to speak foreign languages. This ability 
enabled them to spread Jesus’ teachings to all lands. 
Christians date the beginning of the church to this 
event, which they celebrate as Pentecost. 

The first Christians were Jews. Soon, many gentiles 
(non-Jews) converted to the new faith. Peter and the 
other apostles urged people to accept Jesus as the di- 
vine Christ who had conquered sin and death. Peter 
founded churches in Palestine and, according to Chris- 
tian tradition, headed the church in Rome. 

At first, there were many kinds of Christian leaders, 
both men and women. No central authority regulated 
their activities. But by A.D. 100, churches began to distin- 
guish between religious leaders, called c/ergy, and the 
general membership. The most important leader in 
every large church was a bishop who supervised other 
clergy. Christians relied on bishops to interpret Chris- 
tian teachings and ensure correct belief. 


The spread of Christianity 


The early church. At first, the Roman government 
considered Christianity a legal Jewish sect. But begin- 
ning in A.D. 64, and continuing for the next 250 years, 
various Roman emperors persecuted the Christians. 
Rather than weakening the young religion, persecution 
strengthened it. Persecution gave believers an opportu- 
nity to prove their faith by dying for it. 

The Roman Emperor Constantine the Great gave 
Christians freedom of worship in 313. He called the first 
ecumenical (general) church council in 325 to make doc- 
trine uniform throughout the empire. The council 
adopted a statement known as the Nicene Creed, which 
said that Jesus Christ was of the same substance as God. 
The council condemned Arianism, a belief that Jesus 
was not completely divine. 

By 392, Christianity had become the official religion of 
the Roman Empire. The church then grew more in- 
volved in worldly affairs. In protest, some believers 
adopted a way of life known as monasticism. They with- 
drew from everyday life to concentrate on prayer and 
meditation. During the 500s, Saint Benedict of Nursia es- 
tablished monasteries where monks and nuns lived in 
separate communities. He also set down rules for the 
monastic way of life. For 500 years, most monastics in 
Europe belonged to the Benedictine religious order. 
The Benedictines helped spread Christianity throughout 
western Europe. d 

In 395, the Roman Empire was split into the West an 
East Roman empires. In 476, the last West Roman pai 
peror fell from power. German chieftains carved upt e 
West Roman Empire. The East Roman Empire survive! 


as the Byzantine Empire until 1453, when Turks captured 
its capital, Constantinople (now Istanbul), Christianity 
also had a Western and an Eastern church. The centre of 
the Western church was in Rome and the centre of the 
Eastern church was in Constantinople. The most power- 
ful church leaders were the bishop of Rome, called the 
pope, in the West and the patriarch of Constantinople in 
the East. 

The Middle Ages began after the fall of the West 
Roman Empire and continued for about 1,000 years. 
During the Middle Ages, Christianity replaced the 
Roman Empire as the unifying force in western Europe. 

After the fall of the West Roman Empire, the pope 
had more authority than any other person in Europe. 
The most influential early pope was Gregory the Great, 
whose reign began in 590. Gregory sent missionaries to 
convert the people of England. He also established rules 
of conduct for the clergy. 

The pope exercised political as well as spiritual au- 
thority, In 800, Pope Leo III crowned the Frankish ruler 
Charlemagne emperor of the Romans. Charlemagne had 
united much of western Europe. He wanted to restore 
the stability of Roman rule in an empire built on the 
Christian faith. Charlemagne’s empire declined after his 
death in 814. But Leo III had established the pope's right 
to make an emperor's authority lawful. 

After Charlemagne, disputes arose over the distribu- 
tion of power between the church and the state. Many 
kings and nobles insisted on the right to appoint church 
officials. The desire for an independent clergy led Pope 
Nicholas II to establish the Sacred College of Cardinals 
in 1059. The college assumed responsibility for electing 
a pope. In 1075, Pope Gregory VII announced that the 
pope would appoint clergy free from outside interfer- 
ence. He also outlawed simony, the practice of buying 
and selling church posts. 

Medieval religious scholars called scho/astics ex- 
panded Christian doctrine into a complete body of 
thought that included science and philosophy. The 
scholastics wished to reach a better understanding of 
Christian faith through reason. Saint Anselm, an early 
scholastic, attempted to prove God's existence through 
logic. In the 1200's, Saint Thomas Aquinas produced the 
most important scholastic work, the Summa Theologica. 
In it, he brought Christian doctrine into harmony with 
the teachings of the ancient Greek philosopher Aristotle. 

Monasteries were centres of learning throughout the 
Middle Ages. In the 1200's, members of new religious 
orders, called friars, began to work among the people. 
Franciscan friars followed the selfless example of Saint 
Francis of Assisi, who founded their order in 1209. Fran- 
ciscans were noted for their loving service to others. 
The Dominican order, founded in 1216 by Saint Domi- 
nic, became noted for its scholarship. 

During the Middle Ages, Christian armies tried to re- 
capture Palestine, which had been conquered by Mus- 
lim Turks, These military expeditions, known as Cru- 
sades, began just before 1100 and ended in the late 
1200s. The crusaders failed to hold the Holy Land. But 
contact with the East influenced European culture. 


The division of the church 


The split between East and West. The two centres 
of Christianity-Rome and Constantinople—drifted fur- 
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ther apart during the early Middle Ages. Eastern Chris- 
tians enjoyed political stability, and they tolerated a 
wide range of religious discussion, Western believers 
supported many different kingdoms, but they insisted 
on complete agreement over doctrine. Disagreements 
over the pope's authority in the East produced a schism 
(split) in 1054 between the Eastern Orthodox Churches 
and the Roman Catholic Church. The schism still exists 
today. : 

Decline of papal authority. In 1309, a French pope 
moved the papacy (office of the pope) from Rome to Avi- 
gnon in what is now France. The papacy remained in 
Avignon until 1377. French kings and nobles exerted in- 
fluence on the papacy and greatly reduced its prestige. 
This decline in the institution of the papacy made many 
members of the clergy impatient for reform. 

In 1378, a disagreement among the cardinals resulted 
in the election of two rival popes. For a time, three men 
opposed one another as the rightful pope. Finally in 
1417, the Council of Constance elected a pope who was 
accepted by all the rival groups. 

The Reformation. The desire to reform Christianity 
grew stronger during the 1500s. In 1517, a movement 
called the Reformation began when Martin Luther, a 
German monk, criticized certain church practices. The 
Reformation divided Western Christianity into the 
Roman Catholic Church and Protestantism. 

Luther disagreed with church teaching about the role 
of human effort in salvation. Appealing to the theology 
of Saint Paul, Luther emphasized solely God's role in sal- 
vation. Luther's position contrasted with Roman Catholic 
views that humanity must freely cooperate with God's 
grace. According to Luther, the Bible alone and not tra- 
ditional church doctrine should guide Christians. The 
Lutheran movement based on his teachings spread rap- 
idly through northern Germany and the Scandinavian 
countries during the 1520's. 

The teachings of John Calvin, a French Protestant 
thinker, greatly influenced the Reformation in Switzer- 
land, England, Scotland, France, and the Netherlands. 
Calvin agreed with Luther about salvation through faith. 
But Calvin was more interested in how Christianity 
could reform society. Calvin urged Christians to live in 
communities according to the divine law expressed in 
the Bible. 

In England, King Henry VIII influenced Parliament to 
break with the Roman Catholic Church and establish the 
Church of England after he had declared his independ- 
ence from the pope in 1534. But Calvinists in England 
wanted further reform. Their disputes with the Church 
of England led to the formation of the Presbyterian and 
Congregationalist churches in the 1600s. 

Some smaller, more radical religious groups claimed 
that the Lutherans and Calvinists had not gone far 
enough in reforming Christianity. Some of these groups, 
including the Baptists, Quakers, and Mennonites, devel- 
oped their own forms of worship. 

The Counter Reformation. Some Christians wanted 
to reform the Roman Catholic Church without leaving it. 
To renew Catholic worship, the pope and other Catholic 
bishops called the Council of Trent, which met at vari- 
ous times from 1545 to 1563. Many of the decrees that 
were issued by the council deliberately opposed Protes- 
tant viewpoints. 
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For this reason, the movement for reform within the 
church has been called the Counter Reformation. It is 
also known as the Catholic Reformation. The council 
emphasized church tradition as having equal authority 
with the Bible. The bishops at the council also stressed 
the role of human effort in achieving salvation. 

A leading force in the Counter Reformation was the 
Society of Jesus, or Jesuit order, founded by Saint Igna- 
tius Loyola in 1534. The Jesuits quickly restored religious 
zeal among believers in southern Europe. Jesuit mis- 
sionaries helped spread Roman Catholicism to many 
peoples throughout the world. 


The 1700's and 1800's 


The spread of Protestantism contributed to a series of 
religious wars between Catholics and Protestants that 
ended in 1648. Christianity faced many challenges in the 
periods that followed, even though conflicts among 
Christians lessened. 

Rationalism and pietism were two viewpoints that 
reduced religious controversy during the 1700s. Ration- 
alism was the belief in an orderly universe that could be 
explained by human reason, especially by scientific prin- 
ciples. Rationalist thinkers urged religious people of all 
beliefs to agree on certain basic ideas. These ideas in- 
cluded the existence of a purposeful God or maker of 
the world, the existence of the soul, and the certainty of 
rewards and punishment in a life after death. Rationalists 
thought that disputes over belief involved matters of 
opinion rather than reasoned truths. But they came into 
conflict with many Christians because they rejected the 
Bible and church tradition as sources of truth. 

Pietism avoided controversy in another way. Rather 
than appealing to reason, pietism emphasized the 
strong emotional power of personal religious experi- 
ence. The pietists believed such experience was more 
important than intellectual formulas. They considered a 
private relationship with God more important than doc- 
trinal precision or correct forms of worship. The most 
important figure in the pietist movement was John Wes- 
ley, an English clergyman. Wesley's followers, called 
Methodists, separated from the Church of England in 
the late 1700's. 

The rise of nationalism during the 1800's weakened 
the influence of Christianity, especially the Roman Cath- 
olic Church. After the French Revolution began in 1789, 
the forces of nationalism and democracy swept across 
Europe. New governments tended to separate the pow- 
ers of church and state. Nationalist movements ques- 
tioned the supreme authority of the pope. 

In the mid-1800's, Pope Pius IX took steps to uphold 
the authority of the Roman Catholic Church, The Sy/la- 
bus of Errors issued by Pius in 1864 condemned republi- 
can government, rationalism, and other ideas that 
threatened the power and authority of the church. In 
1869, Pius assembled Vatican Council 1. It produced the 
most controversial act of his reign—the declaration of 
papal infallibility. According to this declaration, the 
pope cannot be in error when he speaks as head of the 
church on matters of faith or morals. 

Science also challenged Christian belief. The evolu- 
tionary theory of biological development proposed by 
the English naturalist Charles Darwin conflicted with the 
Biblical version of creation. 


Christianity today 


Science and technology have changed the modern 
world and have created some new problems while solv- 
ing old ones. Many people question whether religion 
can meet human needs in today’s world of technology, 
In response, many Christians try to deal with basic is- 
sues of human welfare, and Christian leaders speak out 
on such issues as world peace and human rights. Some 
Christians seek a more emotional form of religious wor- 
ship and turn to charismatic Christianity and other 
movements that stress a personal response to Jesus. 

A search for unity, known as the ecumenical move- 
ment, has become a major concern of Christians during 
the 1900's. Protestants began meeting to explore closer 
cooperation in 1910. Protestant leaders formed the 
World Council of Churches in 1948. This organization 
works to reduce differences on doctrine and to promote 
Christian unity. Today, it also represents Eastern Ortho- 
dox Churches. The Roman Catholic Church expressed its 
support for the ecumenical movement at Vatican Coun- 
cil Il, which met from 1962 to 1965. 

Related articles in World Book, See the separate articles 
Jesus Christ; Bible; Roman Catholic Church; Protestantism; and 
Eastern Orthodox Churches and their lists of Related articles. 
See also the following articles: 
Church Crusades 
Cross Monasticism 
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Christie, Dame Agatha (1890-1976), was an English 
writer of detective stories. Her stories are noted for their 
clever plots. Dame Agatha introduced the Belgian pri- 
vate investigator Hercule Poirot in her first detective 
novel, The Mysterious Affair at Styles (1920), Poirot is 
also featured in her most famous detective novel, The 
Murder of Roger Ackroyd (1926), and in many later nov- 
els. Miss Jane Marple, an elderly spinster, appears in 
many stories, including The Murder at the Vicarage 
(1930) and Nemesis (1971). Tommy and Tuppence Beres- 
ford are the amateur detectives in several novels, in- 
cluding N or M? (1941) and By the Pricking of My 
Thumbs (1968). 

Dame Agatha wrote 83 books of detective and mys- 
tery fiction—67 novels and 16 collections of short sto- 
ries. She also wrote 16 plays, including the suspense 
dramas The Mousetrap (1952) and Witness for the Prose- 
cution (1953). Dame Agatha wrote six novels under the 
name Mary Westmacott and An Autobiography (pub- 
lished in 1977, after her death). She was born Agatha 
Mary Clarissa Miller in Torquay, Devon. She was made 
Dame Commander of the Order of the British Empire in 
1971. 

Christie, Linford (1960- _), a British athlete, won 
the grand slam of international 100-metre sprint titles in 
1993. He became the world champion after finishing the 
race in 9.87 seconds at the World Athletics Champion- 
ships in Stuttgart, Germany, in 1993. He won the gold 
medal for the United Kingdom in the men’s 100-metre 
sprint at the Barcelona Olympics in 1992. At 32, Christie 
was the oldest athlete, by four years, ever to win the 
medal. E E 

Linford Christie was born in St. Andrew's, Jamaica. His 
family emigrated to the United Kingdom when he was he 
seven years old and settled in London. He began his at! 
letics career in 1986. 
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A Nativity scene, also called a créche, shows figures of Mary and Joseph praying over the Christ 
child, The wise men, shepherds, and various animals surround the Holy Family. 


Christmas 


Christmas is a Christian holiday that celebrates the 
birth of Jesus Christ. No one knows the exact date of 
Christ's birth, but most Christians observe Christmas on 
December 25. On this day, many go to church, where 
they take part in special religious services. During the 
Christmas season, they also exchange gifts and decorate 
their homes with holly, mistletoe, and Christmas trees. 
The word Christmas comes from Cristes maesse, an 
early English phrase that means Mass of Christ. 

The story of Christmas comes chiefly from the Gos- 
pels of Saint Luke and Saint Matthew in the New Testa- 
ment. According to Luke, an angel appeared to shep- 
herds outside the town of Bethlehem and told them of 
Jesus’ birth. Matthew tells how the wise men, called 
Magi, followed a bright star that led them to Jesus. 

The first mention of the celebration of Christmas oc- 
curred in A.D. 336 in an early Roman calendar, which in- 
dicates December 25 as the day of observance. This cel- 
ebration was probably influenced by pagan (non- 
Christian) festivals held at that time. The ancient Romans 
held mid-winter celebrations to honour Saturn, their 
harvest god; and Mithras, the god of light. Various peo- 
ples in northern Europe held festivals in mid-December 
to celebrate the end of the harvest season. As part of all 
these celebrations, the people prepared special foods, 
decorated their homes with greenery, and joined in 
singing and gift giving. These customs gradually be- 
came part of the Christmas celebration. 

In the late 300s, Christianity became the official reli- 


gion of the Roman Empire. By 1100, Christmas had be- 
come the most important religious festival in Europe. 
Saint Nicholas, a bishop who died in the A.D. 300s and 
was honoured as the patron saint of children, was a 
symbol of gift giving in many European countries. Dur- 
ing the 1400s and 1500's, many artists painted scenes of 
the Nativity, the birth of Jesus. Examples of these works 
appear in the articles Botticelli, Sandro and Painting 
(The Renaissance). 

The popularity of Christmas grew until the Reforma- 
tion, a religious movement of the 1500s. This movement 
gave birth to Protestantism. During the Reformation, 
many Christians began to consider Christmas a pagan 
celebration because it included nonreligious customs. 
During the 1600s, because of these feelings, Christmas 
was outlawed in England and in parts of the British colo- 
nies in America, However, people continued to ex- 
change Christmas gifts and soon started to follow the 
other old customs again. 

In the 1800's, two more Christmas customs became 
popular—decorating Christmas trees and sending 
Christmas cards to relatives and friends. Many well- 
known Christmas carols, including "Silent Night’ and 
“Hark! The Herald Angels Sing,” were composed during 
this period, In Western countries, Santa Claus replaced 
Saint Nicholas as the symbol of gift giving. 

The celebration of Christmas became increasingly im- 
portant to many kinds of businesses during the 1900s. 
Today, companies manufacture Christmas ornaments, 
lights, and other decorations throughout the year. Other 
firms grow Christmas trees, holly, and mistletoe. Con- 
sumers buy many costly items to give each other as 
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Christmas gifts. Many shops and other businesses hire 
extra workers during the Christmas season to handle the 
increase in sales. 

The word Xmas is sometimes used instead of Christ- 
mas, This tradition began in the early Christian church. 
In Greek, X is the first letter of Christ's name. It was fre- 
quently used as a holy symbol. 


Christmas around the world 


Christmas is the happiest and busiest time of the year 
for millions of Christians and some non-Christians 
throughout the world. People of different countries cel- 
ebrate the holiday in various ways, depending on na- 
tional and local customs. 

In Britain, Canada, Ireland, and the United States. 
Many Christmas customs are common to people living 
in Britain, Canada, Ireland, and the United States, A num- 
ber of these customs originated in Britain and were 
taken to North America by early colonists. But some 
began in the colonies and were brought to Britain by 
visiting or returning colonists. In the French parts of 
Canada, people follow customs that developed in 
France. In the south western United States, people of 
Hispanic origin follow Spanish traditions. Many black 
Americans combine Christmas with Kwanzaa, an Afro- 
American holiday. 

Jn Britain, people decorate their homes with holly, 
mistletoe, coloured lights, and paper bells and stream- 
ers. They set up Christmas trees in their hallways or liv- 
ing rooms, and decorate them with ornaments, tinsel, 
and coloured lights. City streets sparkle with lights at 
Christmas time, and the sounds of bells and carols fills 
the air. Many people attend special carol services or 
carol concerts. 

In the days before Christmas, children and adults go 
from house to house singing carols. The children sing 
for pocket money. The adults usually sing for charity. 

For several weeks before Christmas, children write 
letters to Santa Claus (who is also known as Father 
Christmas) and tell him what presents they would like to 
receive. Many large department stores hire people to 


The Christmas parade in many U.S. communities includes 
hundreds of colourful floats. The highlight of the parade is the 
float featuring Santa Claus in his sleigh pulled by reindeer. 


“Merry Christmas” around the world 


Country Greeting 

China Sheng Dan Kuai Le 

Denmark Glaedelig Jul 

Finland Hauskaa Joulua 

France Joyeux Noël 

Germany and Austria Fréhliche Weihnachten 

Greece Kala Christougenna 

Hungary Kellemes Karácsonyi 
Ünnepeket 

Italy Buon Natale 

Japan Meri Kurisumasu 

The Netherlands Zalig Kerstfeest 

Norway Gledelig Jul 

Poland Wesolych Swiat 

Portugal and Brazil Boas Festas 

Russia S Rozhdestvom Kristovym 


Spain, Mexico, and other Feliz Navidad 
Spanish-speaking countries 
Sweden 
United States, Canada, and 
other English-speaking countries 


God Jul 
Merry Christmas 


wear a Santa Claus costume and listen to children’s re- 
quests. People share holiday greetings by sending 
Christmas cards to relations and friends. 

The Christmas tree is the main attraction in most 
homes. Presents are placed under the decorated tree on 
Christmas Eve. Many children grow up believing that 
Santa Claus brings these presents. He arrives on a sleigh 
led by reindeer that fly through the air. The sleigh lands 
on a roof, and Santa comes down the chimney and 
leaves the presents. Many children hang up stockings so 
that Santa can fill them with sweets, fruit, and small gifts. 
Families open their presents on Christmas morning. 

Many people attend church services on Christmas 
Eve or Christmas morning. Churches are decorated with 
greenery. In many churches there is a model of the Na- 
tivity scene known as a crib. Churchgoers listen to read- 
ings from the Bible and sing Christmas carols. 

A traditional Christmas dinner in Britain includes 
roast, stuffed turkey with bread sauce, boiled or roast 
potatoes, and other vegetables. The eating of tur- 


Outdoor decorations brighten many public buildings during 


the Christmas season. This picture shows strings of lights on the 
British Columbia Parliament buildings in Victoria, Canada. 


Christmas carollers provide holiday entertainment in many 
public places. An English choir, dressed in clothing of the 
1800s, sings carols near Tower Bridge in London, above. 


key is a custom introduced from what is now the United 
States. Before the 1600's people used to eat roast goose 
for Christmas dinner, and some families still do. Dessert 
includes mince pies with brandy butter, or Christmas 
pudding (a type of plum pudding) with cream or a sweet 
white sauce made with cornflour. After dinner adults 
may drink port or brandy. Parents and children enjoy 
pulling Christmas crackers (paper rolls containing a 
small explosive that goes off when the roll is pulled 
apart to reveal a small gift or joke). During Christmas af- 
ternoon many British people watch their monarch giv- 
ing a speech on television. 

In North America, people observe most of the cus- 
toms listed above. A traditional Christmas dinner in the 
United States includes roast, stuffed turkey, mashed po- 
tatoes, cranberry sauce, and a variety of other dishes. 
Some families have ham or roast goose instead of tur- 


Christmas fairs in France feature a variety of holiday gifts a 
popular are handmade clay figures cal 
above. The French use santons in Nativity scenes. 


nd decorations. The most 


lled santons (little saints), such as those shown 
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key. Favourite desserts include mince pie or pumpkin 
pie, plum pudding, and fruit cake. Eggnog la thick, 
creamy drink made with eggs, cream, sugar, cinnamon, 
and rum) is a popular Christmas beverage. 

In many parts of North America, carollers walk from 
house to house at Christmas time singing popular 
Christmas songs. This may be traditional carols or mod- 
ern popular songs such as Irving Berlin's “White Christ- 
mas’. Some people give the singers money or small gifts 
or invite them in for a warm drink. 

In France, children put their shoes in front of the 
fireplace so Père Noë! (Father Christmas) can fill them 
with gifts. Many families attend midnight Mass and then 
have a festive supper called Le réveillon. Large numbers 
of French families also decorate their homes with small 
Nativity scenes. In these scenes, clay figures called san- 
tons (little saints) portray the story of Jesus’ birth. Some 
people put additional santons in their Nativity scenes 
every year. They buy these figures at special holiday 
fairs that are held before Christmas. 

In Germany, Saint Nicholas visits children’s homes 
on Saint Nicholas Eve, December 5, and delivers differ- 
ent types of sweets to be opened on December 6, Saint 
Nicholas Day. Saint Nicholas also collects children’s lists 
telling what gifts they wish to receive from the Christ- 
kind! (Christ child). The Christkindl does not appear in 
person. Instead he sends Weihnachtsmann (Christmas 
Man), the German version of Father Christmas, who de- 
livers the presents on Christmas Eve. 

Most German families have a Christmas tree that they 
decorate with lights, tinsel, and ornaments on Christmas 
Eve. Spicy cakes called lebkuchen are made in various 
shapes and used as decorations. 

In Spain, people dance and sing in the streets after 
midnight Mass on Christmas Eve. Most Spanish homes 
and churches display a miniature Nativity scene called a 
Nacimiento. During the evening of January 5, children 
put their shoes ona balcony or near a window. The next 
day is Epiphany, the last day of the Christmas season. It 


Mummers act out Christmas plays in pa- 
rades and festivals. These Austrian mum- 
mers wear masks to frighten evil spirits. 
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Saint Nicholas, accompanied by his servant Zwarte Piet (Black Pete) and other attend- 
ants, arrives in the Netherlands by boat from Spain, above. According to legend, Saint 


Nicholas takes gifts to children on the eve of December 6. 


celebrates the visit of the Magi (wise men) to the infant 
Jesus. According to legend, the wise men arrive during 
the night before Epiphany and fill the children’s shoes 
with small gifts. See Epiphany. 

In the Netherlands, Belgium, and Luxembourg, 
according to legend, Saint Nicholas gives presents to 
children on the eve of December 6. Wearing a red robe, 
he arrives on a boat from Spain and rides down the 
streets on a white horse. On the night of December 5, 
Saint Nicholas travels along the house roofs, while his 
servant, Zwarte Piet (Black Pete), accompanies him. Saint 
Nicholas goes down the chimney of each house and 
leaves gifts in shoes that the children have put by the 
fireplace. 

In Italy, most homes and churches have a presepio 
(Nativity scene). On Christmas Eve, the family prays while 
the mother places a figure of the Bambino (Christ child) 
in the manger. Many Italians serve eels for dinner on 
Christmas Eve. They also bake a Christmas bread called 
panettone, which contains raisins and candied fruit. Ital- 
ian children receive gifts from La Befana, a kindly old 
witch, on the eve of Epiphany. 

In Poland, people attend Pasterka (Shepherd's Mass) 
at midnight on Christmas Eve. Many Polish families fol- 
low the Christmas tradition of breaking an op/atek, a 
thin wafer made of wheat flour and water. Nativity 
scenes are stamped on the op/atek. The head of the fam- 
ily holds the wafer, and each person breaks off a small 
piece and eats it. The Christmas Eve meal features fish, 
sauerkraut, potato pancakes, and beetroot soup. 

In Denmark, Norway, and Sweden, Christmas din- 
ner includes rice pudding, called ju/grét, which has an 
almond in it. According to tradition, whoever gets the al- 
mond will have good luck throughout the new year. 

Santa Claus is a familiar figure in the Scandinavian 
countries. But many children there believe that a lively 
elf brings'them gifts from Santa on Christmas Eve. The 
Danes and Norwegians call this elf Julenissen, and the 
Swedes refer to him as Jultomten. 
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On St. Lucia Day, December 13, Swed- 
ish girls carry lighted candles and take 
coffee and buns to their families. 


The Christmas season in Sweden begins on St. Lucia 
Day, December 13. In the morning of this day, the oldest 
daughter in the home dresses in white, wears a wreath 
on her head, and carries seven lighted candles. She 
serves the other members of the family coffee and buns 
in bed. 

A popular Christmas custom in Norway is ringe in 
Julen (ringing in Christmas). Throughout the country, 
people ring church bells at 5 p.m. on Christmas Eve. In 


Christmas comes in summer in Australia and New Zealand. 
Many people there go to the beach on Christmas Day. These 
children are chatting with Santa Claus in Sydney, Australia. 


Denmark, people decorate their Christmas tree with 
small paper cones filled with sweets. Children are not al- 
lowed to see the tree until Christmas Eve. 

In Australia and New Zealand, December comes 
during the summer. Many people celebrate Christmas 
by going on a picnic or to the beach. Schoolchildren 
have a six-week summer holiday at Christmas time. Car- 
olling takes place in many cities and towns. Popular 
Christmas foods include turkey and plum pudding. Both 
Father Christmas and Santa Claus are popular symbols 
of gift giving in Australia and New Zealand. 

In Latin America. The nine days before Christmas 
have special importance in Mexico. These days are 
called posadas, which means inns or lodgings. On each 
day, Mexicans reenact Mary and Joseph's search for 
lodgings on the first Christmas Eve. Two children carry- 
ing figures of Mary and Joseph lead a procession of 
people to a particular house. The people knock on the 
door and ask for lodgings. They are refused at first but 
finally are admitted. 

After each posada ceremony, Mexicans feast and cel- 
ebrate. Children enjoy trying to break the pinata, a 


Japanese children sing carols while reenacting the Nativity 
during a Christmas play. Many Japanese also follow such West- 
ern customs as giving gifts and decorating Christmas trees. 
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A Mexican tradition at 
Christmas time is breaking the 

. piñata. A piñata is a paper or 
clay figure filled with sweets 
and small gifts. It is hung from 
the ceiling, and the children 
take turns trying to break it 
with a stick while blindfolded. 
The pifiata can be raised and 
lowered, which makes the 
task more difficult. 


brightly decorated paper or clay figure containing 
sweets and small gifts. The piñata may be shaped like an 
animal, an elf, a star, or some other object. It is hung 
from the ceiling, and the children take turns trying to hit 
it with a stick while blindfolded. When someone breaks 
the piñata, the gifts and sweets fall to the floor, and the 
children scramble for them. 

In Venezuela, people have a late supper after return- 
ing from midnight Mass on Christmas Eve. Most of 
these meals include hallacas, which are corn-meal pies 
stuffed with chicken, pork, beef, and spices. A favourite 
Christmas dish in Argentina is niños envueltos (wrapped 
children). It consists of rolled beef slices filled with sea- 
soned mincemeat. 

Children in some Latin-American countries, including 
Brazil, Colombia, and parts of Mexico, receive gifts on 
Christmas Day. In Argentina, Venezuela, Puerto Rico, 
and most areas of Mexico, the wise men leave the pres- 
ents on the eve of Epiphany. 

In Asia. Relatively small numbers of Christians live in 
the countries of Asia, and so Christmas is not widely cel- 
ebrated there. In areas where Christmas is observed, 


Epiphany in Ethiopia celebrates the baptism of Jesus with a 
procession of priests the afternoon before the holiday. The next 
morning, the priests will baptize babies at a small natural pool. 
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An Advent calendar and wreath help keep track of the four 
weeks before Christmas. A flap on the calendar is lifted each 
day, and a candle on the wreath is lit every Sunday. 


people follow such Western customs as attending reli- 
gious services, giving presents, singing carols, and dec- 
orating Christmas trees. 

In Japan, Christmas is largely a commercial holiday. 
Japanese people celebrate by eating Christmas cake. 
Many department stores display a huge Christmas tree. 
People dressed as Santa Claus mingle with the crowds 
of shoppers. Xi 

In the Philippines, people attend Misas de Gallo 
(Masses of the Cock), which are celebrated early each 
morning on the nine days before Christmas. On Christ- 
mas Eve, Filipinos parade through the streets carrying 
colourful star-shaped lanterns called parols. These lan- 
terns are also displayed in the windows of most Filipino 
homes. 

On Christmas Eve, Christians from throughout the 
world gather for midnight Mass in Bethlehem, the town 
near Jerusalem where Jesus was born. They kneel to kiss 
the silver star that is set in the ground at the spot where 
Jesus’ birth is believed to have taken place. 

In Africa, as in Asia, the celebration of Christmas is 
not widespread because most of the countries have a 
small Christian population. Missionaries took Christmas 
customs to Africa and so people in the Christian com- 
munities generally follow Western traditions. However, 
Africans may sing carols and hymns in their own lan- 
guages or in the language of the church. In Ethiopia, 
members of the Ethiopian Orthodox Church hold reli- 
gious services at Christmas, on January 7. The major cel- 
ebration takes place nearly two weeks later at Epiphany. 


The celebration of Christmas 


Religious practices. For most Christians, the Christ- 
mas season begins on the Sunday nearest November 30. 
This date is the feast day of Saint Andrew, one of the 12 
apostles of Christ. The nearest Sunday is the first day of 
Advent, a four-week period during which Christians pre- 
pare for the celebration of Christmas. The word advent 
means a coming and refers to the coming of Jesus on 
Christmas Day. 

Many Christians have an Advent wreath in their 
homes during the holiday season. Most of these wreaths 


are made of evergreen or holly branches and may lie on 
a table or hang on a door. Four candles, one for each 
Sunday of Advent, are placed among the branches. On 
the first Sunday, the family lights one candle and joins in 
prayer. They repeat this ceremony on each Sunday of 
Advent, lighting one additional candle each time. Three 
of the candles are dark purple, and the fourth is pink or 
light purple. It remains unlit until the third Sunday, 
when people celebrate the beginning of the second half 
of Advent. A large red candle, which symbolizes Jesus, 
is added to the wreath on Christmas Day. 

In many countries, people use special Advent calen- 
dars or Advent candles to keep track of the 24 days be- 
fore Christmas. An Advent calendar has a colourful 
Christmas scene, and each date is printed on a flap. One 
flap is lifted daily to uncover a holiday picture or a Bibli- 
cal verse. On an Advent candle, the dates appear ina 
row down the side. Each evening, the candle is lit and 
then burned down to the next date. By Christmas Day, 
the entire candle has melted. 

During the Christmas season, many churches display 
a crib or créche (Nativity scene). It shows figures of 
Mary and Joseph praying over the infant Jesus in the sta- 
ble. Figures of the Magi, angels, shepherds, and various 
animals surround the Holy Family. 

For many Christians, the Christmas season reaches a 
climax at midnight Mass or other religious services on 
Christmas Eve. Churches are decorated with candles, 
lights, and evergreen branches, People sing Christmas 
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Church services on Christmas morning are a highlight of the 
holiday season for millions of Christians. Many churches also 
hold midnight services on Christmas Eve. 


carols and listen to readings from the Gospels of Saint 
Luke and Saint Matthew. Priests and ministers speak to 
the congregations about the coming of Christ and the 
need for peace and understanding among all people. 
Most churches also hold services on Christmas Day. 

The Christmas season ends on Epiphany, January 6. In 
Western Christian churches, Epiphany celebrates the 
coming of the Magi to the Christ child. Among Eastern 
Christians, this day celebrates Jesus’ baptism. Epiphany 
falls on the 12th day after Christmas. The song “The 
Twelve Days of Christmas” refers to the 12 days between 
Christmas and Epiphany. 

Gift giving. The custom of giving gifts to relatives 
and friends on a special day in winter probably began in 
ancient Rome and northern Europe. In these regions, 
people gave each other small presents as part of their 
mid-winter celebrations. 

By 1100, Saint Nicholas had become a popular symbol 
of gift giving in many European countries. According to 
legend, he brought presents to children on the eve of 
December 6. Nonreligious figures replaced Saint Nicho- 
las in certain countries soon after the Reformation, and 
December 25 became the day for giving gifts. 

Today, Santa Claus brings presents to children in 
many countries, including Australia, Canada, parts of Eu- 
rope, New Zealand, and the United States. Other coun- 
tries have their own versions of Santa Claus, such as Fa- 
ther Christmas in the United Kingdom (UK) and Ireland, 
Pére Noél in France, and Weihnachtsmann in Germany. 

Saint Nicholas still brings presents on December 6 in 
some countries, including the Netherlands, Austria, Bel- 
gium, and parts of Germany. Children fill shoes with 
straw and carrots for his horse and place them in front 
of the fireplace. By morning, the straw and carrots have 
been replaced by presents. Youngsters in many Spanish- 
speaking nations have a similar custom. However, they 
leave the food for the camels of the Magi and put the 
shoes outside a window on the eve of Epiphany. The 
Magi place small gifts in the shoes during the night. The 
custom of hanging stockings by the fireplace probably 
developed from those traditions. 

In some areas of northern Germany, Saint Nicholas’ 
assistant, Knecht Ruprecht (Servant Rupert), gives pres- 
ents to good children. He gives whipping rods to the 
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A visit to Santa is a Christmas treat for children throughout the 
world. In many department stores, youngsters wait in line to tell 
Santa what presents they would like for Christmas. 


parents of bad ones. In Sweden, many children receive 
presents from the elf Jultomten, called Julenissen in 
Denmark and Norway. 

In Italy, La Befana brings presents on the eve of 
Epiphany. According to legend, the Magi asked the 
kindly old witch to accompany them to see the infant 
Jesus. She refused, saying she was too busy and had to 
clean her house, and so she missed the wondrous sight. 
Each year, La Befana goes from house to house, leaving 
gifts and looking for the Christ child. 

In Australia, Ireland, New Zealand, the UK, and parts 
of Canada, the day after Christmas Day is called Boxing 
Day. Traditionally, people exchanged presents on this 
day. This custom may have originated in ancient Rome, 
where apprentice workers received money gifts in small 
boxes from their employer's customers. In Ireland, Box- 
ing Day is called Saint Stephen's Day. 

Christmas feasting. The mid-winter festivities of an- 
cient European peoples included huge feasts, many of 
which lasted for several days. The preparation of special 
foods later became an important part of the Christmas 
celebration throughout the world. 


Opening Christmas gifts is 
one of the most exciting parts 
of the holiday celebration. 
Most people use colourful 
paper and shiny ribbons to 
wrap the presents they give. 
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At the first Christmas feasts, people roasted boars, 
pigs, and peacocks over large open fires. Today, roast 
turkey is the most popular main course in Australia, 
Canada, Ireland, New Zealand, the United Kingdom, and 
the United States. Fish is the feature of Christmas Eve 
dinner in a number of countries. For example, Austrians 
eat baked carp and Norwegians dine on /utefisk (dried 
cod). Vegetables, relishes, hot breads, and a variety of 
other dishes accompany the main course of the Christ- 
mas feast everywhere. 

Popular beverages served especially at Christmas 
time include eggnog in the United States. Many people 
in Sweden drink g/égg, a hot punch made with spices, 
sweet liquors, raisins, and nuts. 

Favourite Christmas desserts in many countries in- 
clude fruitcake, mince pie, and pumpkin pie. Plum pud- 
ding is traditional in Canada and the United Kingdom. 
The French serve a Christmas cake called bdche de 
Noël, which looks like a miniature log. Italians finish 
their meal with torrone, a sweet made ‘of egg whites, 
honey, and nuts, Fruit-filled breads called sto//en are fa- 
vourites in Germany. In Mexico and other Latin- 
American countries, Christmas dinner includes thin, 
round pastries called buñuelos, which are usually eaten 
with cinnamon and sugar. 

Christmas decorations. The traditional colours of 
Christmas are green and red. Green represents the con- 
tinuance of life through the winter and the Christian be- 
lief in eternal life through Christ. Red symbolizes the 
blood that Jesus shed at His Crucifixion. Christmas deco- 
rations that feature these colours include the Christmas 
tree, which is decorated with lights and balls, the Christ- 
mas wreath, holly, and mistletoe. 

The Christmas tree probably developed in medieval 
Germany from the “Paradise Tree,’ a type of evergreen. 
This tree, decorated with red apples, was used in a pop- 
ular Christmas play about Adam and Eve. By 1605, many 
German families decorated their homes with evergreens 
for Christmas. They decorated the trees with fruit, nuts, 
lighted candles, and paper roses. Later decorations in- 
cluded painted eggshells and various biscuits and 
sweets, 


In the United Kingdom, Prince Albert, the husband of 


A traditional Christmas dinner in many English-speaking 
countries includes stuffed turkey, mashed potatoes, and various 
relishes. Fruitcake and mince pie are favourite desserts. 


Queen Victoria, is often regarded as the person who in- 
troduced the Christmas tree from his native Germany. 
The first Christmas trees in the United States were used 
in the early 1800's by German settlers in Pennsylvania. 
Today, some form of Christmas tree is part of every 
Christmas celebration. Decorations include tinsel, bright 
ornaments, and sweets. A star is mounted on top of 
many Christmas trees and other Christmas displays. It 
represents the star that led the wise men to the stable in 
Bethlehem where Jesus was born. 


Strings of coloured lights 
brighten some homes at 
Christmas time. Other out- 
door decorations include can- 
dies, stars, evergreen 
wreaths, and figures of Santa 
Claus and carollers. 


The Christmas wreath, like the evergreens used as 
Christmas trees, symbolizes the strength of life over- 
coming the forces of winter. In ancient Rome, people 
used decorative wreaths as a sign of victory and cele- 
bration. The custom of hanging a wreath on the front 
door of the home probably came from this practice. 

Holly is an evergreen tree with sharply pointed, 
glossy leaves and bright red berries. It is used in making 
Christmas wreaths and other decorations. Early Chris- 
tians decorated their churches with holly at Christmas 
time. They called it the holy tree, and the word holly 
may have come from this name. The needlelike points of 
the leaves were thought to resemble the crown of 
thorns that Jesus wore when He was crucified. The red 
berries symbolized the drops of blood He shed. 

Mistletoe is an evergreen plant with dark leaves and 
shiny white berries. Ancient Celtic priests considered 
the plant sacred and gave people sprigs of it to use as 
charms, The custom of decorating homes with mistletoe 
probably came from its use as a ceremonial plant by 
early Europeans. In many countries, a person standing 
under a sprig of mistletoe may be kissed by someone of 
the opposite sex. 

Christmas carols. The word caro/ came from an old 
French word and originally referred to a ring dance ac- 
companied by song. People originally performed carols 
on several occasions during the year. By the 1600s, car- 
ols involved singing only, and Christmas had become 
the main holiday for these joyful songs. 

Most of the carols sung today were originally com- 
posed in the 1700s and 1800s. They include “O Little 
Town of Bethlehem” and “Hark! The Herald Angels Sing.” 
The words of the famous carol “Silent Night’ were writ- 
ten on Christmas Eve in 1818 by Joseph Mohr, an Aus- 
trian priest. Franz Gruber, the organist of Mohr's church, 
composed the music that same night, and the carol was 
sung at midnight Mass. “O Holy Night,’ another famous 
carol, was introduced at midnight Mass in 1847. 
Adolphe Adam, a French composer, wrote the music. 
Popular nonreligious Christmas songs include “Jingle 
Bells’ and "White Christmas.” 


Christmas 495 


Christmas cards are one of the favourite trad itional ways of 
sending holiday greetings to friends and relatives. Billions of the 
cards are delivered to all parts of the world every year. 


Christmas cards. The first Christmas card was cre- 
ated in 1843 by John Calcott Horsley, an English illustra- 
tor, It resembled a postcard and showed a large family 
enjoying a Christmas celebration. The message on the 
card read, “Merry Christmas and a Happy New Year to 
You” About 1,000 of the cards were sold. By 1860, the 
custom of exchanging Christmas cards had spread 
throughout the United Kingdom and soon spread to 
other countries. The first Christmas cards manufactured 
in the United States were made in 1875 by Louis Prang, a 
German-born Boston printer. 

Other customs. In some countries, especially the UK, 
France, and the Scandinavian nations, many families 
burned a Yule /og at Christmastime. The log was a large 
piece of a tree trunk, and people kept an unburned part 
of it which they used to light the next year's log. Early Eu- 
ropeans believed the unburned wood had magic pow- 
ers. Many people thought that bad luck would follow if 
the Yule log fire went out. 


The first Christmas card, 
left, was created in 1843 by 
John Calcot Horsley, an Eng- 
lish illustrator. It featured a 
drawing of a family enjoying 
Christmas together. Smaller 
drawings on the card showed 
people helping the needy. 
About 1,000 copies of Hors- 
ley's card were sold. 
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Large numbers of people enjoy reading Christmas 
stories and poems during the holiday season. For exam- 
ple, A Christmas Carol (1843) by the English novelist 
Charles Dickens ranks as one of the most famous tales 
ever written. The poem “A Visit from St. Nicholas” (1823), 
popularly known by its first line, ” Twas the Night Before 
Christmas,” is read aloud in many homes on Christmas 
Eve in the United States. Clement Moore, an American 
scholar, supposedly wrote this poem as a Christmas 
present for his children. Several musical productions 
are also Christmas traditions. They include The Nut- 
cracker, a ballet by Peter Ilich Tchaikovsky of Russia, and 
Amahl and the Night Visitors, an opera by Gian Carlo 
Menotti of Italy. In Britain, Boxing Day (the day after 
Christmas Day) marks the start of the pantomime season 
(see Pantomime). The day is also a traditional day for 
hunting and sports events such as soccer matches. 

Related articles in World Book include: 


Advent Jesus Christ 
Boxing Day Mistletoe 
Carol Moore, Clement C. 
Dickens, Charles (The first Nicholas, Saint 
phase) Santa Claus 
Holly Yule 
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Questions 
What is the legend of La Befana? 
Why are green and red associated with Christmas? 
What does the Mexican tradition of posadas represent? 
How did the Christmas tree probably develop? 
What is a Yule log? An Advent wreath? An Advent calendar? 
What are some special Scandinavian and Latin American Christ- 
mas foods? 
What does the word Christmas mean? 
What is Epiphany? When does it occur? 
Why was the celebration of Christmas outlawed in the 1600's in 
England and in parts of the English colonies in America? 
When was the first Christmas card created? 


Christmas bells is the name given to a genus (group) 
of tufted summer-flowering herbs that grow only in 
Australia. Three types grow in eastern mainland Aus- 
tralia and one in Tasmania. Christmas bells have waxy 
red, yellow-tipped, six-pointed tubular flowers. The 
smallest grows only in New South Wales. The two larger 
ones grow in Queensland and New South Wales coastal 
areas. The Tasmanian Christmas bells are grown in 
peaty soils from coastal locations to alpine areas. 


Scientific classification. Christmas bells belong to the fam- 
ily Liliaceae, genus Blandfordia. The Tasmanian Christmas bell is 
B. punicea. 

Christmas bush is a name given to several kinds of 
Australian plants. The New South Wales Christmas bush 
is the best-known kind. It is a small tree or tall shrub that 
grows in coastal gullies and open forests. Its shiny 
leaves have three toothed leaflets. Its inconspicuous 
white flowers fall soon after blossoming. Early in De- 
cember, the plant's sepals enlarge and turn red. These 
enlarged sepals form the plant's so-called “flowers.” 


Scientific classification. The New South Wales Christmas 
bush belongs to the family Cunoniaceae. It is Ceratopetalum 
gummiferrum. 


Christmas disease. See Haemophilia. 

Christmas Island. See Kiritimati Atoll. 

Christmas Island is an Australian territory in the In- 
dian Ocean about 2,500 kilometres northwest of Perth. 
The island is about 20 kilometres long and 15 kilometres 
wide. Its main industry is phosphate mining. Most of its 
3,000 people are Chinese or Malays. 

Captain William Mynors, a British merchant, sighted 
and named the island on Christmas Day of 1643. The 
British took control of the island in 1888. Phosphate min- 
ing began in 1897. The island became an Australian ter- 
ritory in 1958. 

Christmas tree. See Christmas (Christmas decora- 
tions). 

Christmas tree. See Petroleum (Completing the 
well). 

Christophe, Henri (1767-1820), was a black king of 
northern Haiti. He helped to free his country from slav- 
ery and from French rule. When slavery ended, he 
forced his people to continue working. But they resisted 
his severity and the compulsory labour laws. Although 
the country was prosperous, the people rebelled in 
1820. Ill and unable to fight, he killed himself with a sil- 
ver bullet. 

Christophe was born a slave on the English island of 
Grenada. In the Haitian revolt of 1791, he fought the 
French so ably that the black liberator Toussaint 
L'Ouverture made him a general. Christophe also served 
under Jean Jacques Dessalines, another patriot leader. In 
1807, he became president of northern Haiti, and king in 
1811. His life inspired Eugene O'Neill's play, The Em- 
peror Jones. 

Christopher, Saint, is the patron saint of ferry work- 
ers and travellers. It is not certain that he existed histori- 
cally, but he may have been martyred in about A.D. 250. 
Legend says he was a ferryman who carried people 
across a bridgeless river. One day, he carried over a 
child who seemed to grow heavier at each step. When 
they reached the shore, he remarked that one would 
think he had been carrying the burden of the world. To 
this the Christ child replied: “Thou hast borne upon thy 
back the world and Him who created it’ It is believed 
that those who seek his protection will not be harmed. 
For this reason, many people carry St. Christopher med- 
als. 

Eastern Orthodox Churches celebrate St. Christo- 
pher's day on May 9. Since the 1969 revision of the 
Roman Catholic ritual, St. Christopher's feast no longer 
appears in the Roman Catholic liturgy. But he is still ven- 
erated as a saint. 


Chromatography is a method of separating the sub- 
stances that make up a mixture. This separation is 
achieved by passing the mixture through an adsorbent 
material (see Absorption and adsorption). Except in the 
case of gases, the mixture is placed in a solution before 
being exposed to the adsorbent material. The adsorbent 
material attracts the substances to different extents, 
causing them to separate from one another. 

Chromatography is used to measure low concentra- 
tions of substances, such as pollutants in air and water. 
Chemists use this method to separate and identify the 
products of chemical reactions that form more than one 
compound. It can also be used to collect quantities of 
pure substances for various purposes. 

There are several chromatographic methods. Three of 
the most commonly used are /iquid-column, thin-layer, 
and gas chromatography. 

Liquid-column chromatography uses a column of 
adsorbent material in a tube. A sample of a mixture is 
placed at one end of the column. Then a fluid called an 
eluant is poured through the column. The individual 
substances in the mixture differ in their tendency to be 
adsorbed, and so they move through the column at 
varying rates. Each substance is collected as it emerges 
from the column or is removed from the adsorbent ma- 
terial. 

Thin-layer chromatography uses a thin film of ad- 
sorbent material on a flat plate made of glass, metal, or 
plastic. A sample of the mixture being studied is applied 
near one edge of the plate. This edge is brought into 
contact with the eluant, which moves upward through 
the adsorbent material. The substances in the mixture 
separate on the plate. 

Gas chromatography is used in analysing gases and 
substances that are easily converted into gases when 
heated, In most cases, helium is used as the eluant to 
move the gaseous mixture through a column of adsorb- 
ent material. 


Chromatography is a sensitive method of separating sub- 
stances in a mixture. The scientist, above, is using ion exchange 
chromatography to separate the protein components ofa liquid 
mixture. 
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Chrome. See Chromium. 

Chrome is a name given to a number of substances 
used as pigments in paints. Chrome yellow is a com- 
pound of chromic acid and lead. Chrome green, a com- 
pound of chromium and oxygen, is used in some green 
paints that are not poisonous. Chrome red is a com- 
pound of chromium, lead, and molybdenum. Chrome 
colours are clear and bright. 

Chromic acid is the common name for chromium tri- 
oxide, an important industrial compound. Its chemical 
formula is CrO, Most chromic acid is made by adding 
sulphuric acid to potassium dichromate. These sub- 
stances react with each other, producing bright red 
crystals of chromic acid. The crystals readily absorb 
water and react with other substances. Chromic acid is 
poisonous and can cause serious burns. 

Chromic acid is used in chromium plating, which pro- 
vides a shiny protective finish for car bumpers and simi- 
lar metal products. It is also used in the production of 
fungicides, fire-retardant chemicals, and industrial cata- 
lysts (see Catalysis). Researchers use solutions of chro- 
mic acid in preparing compounds needed for certain 
laboratory experiments. 

Chromite. See Chromium. 

Chromium, a chemical element, is a glossy, fairly soft, 
grey metal. It is sometimes called chrome, and its chem- 
ical symbol is Cr. Chromium resists corrosion, and be- 
comes bright and shiny when polished. For these rea- 
sons, chromium is widely used to plate (coat) other 
metals, giving them a durable, shiny finish. For example, 
chromium is used to plate car bumpers and door han- 
dies. 

Chromium hardens steel. Chromium-steel alloys (mix- 
tures) are used to make armour plate for ships and 
tanks, safes, ball bearings, and the cutting edges of 
high-speed machine tools. Alloys that contain more than 
10 per cent of chromium are called stainless steels. 
Stainless steel does not rust easily. It is commonly used 
to make eating utensils and kitchen equipment. 

Chromium combines with other elements to form col- 
oured compounds. The word chromium comes from 
the Greek word chroma, meaning colour. Traces of oxi- 
dized chromium give rubies and emeralds their charac- 
teristic red and green colours. Many chromium com- 
pounds are important in industry. Potassium dichromate 
(K,Cr,0,) is used in tanning leather. Lead chromate 
(PbCrO,) is a paint pigment called chrome yellow. Chro- 
mium compounds are used in the textile industry as 
mordants (substances that fix dyes permanently to fab- 
rics), and in the aircraft industry to anodize aluminium 
(coat the metal with a thick, protective oxide film). 

Chromium does not occur in nature as an uncom- 
bined metal. It is almost always found combined with 
iron and oxygen ina mineral called chromite. Chromite 
is mined chiefly in Albania, Russia, South Africa, Turkey, 
Ukraine, and Zimbabwe. 

The atomic number of chromium is 24 and its atomic 
weight is 51.996. Chromium melts at 1900° C and boils at 
2690° C. The density is 7.14 grams per cubic centimetre 
at 20° C. Louis Nicolas Vauquelin, a French chemist, dis- 
covered a compound of chromium and oxygen in 1797. 
He prepared the free chromium metal the following 
year. 

See also Stainless steel. 
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Chromium trioxide. See Chromic acid. 
Chromosome is a threadlike structure found in the 
cells of all organisms. It can be seen through a micro- 
scope as a particle only when the cell is ready to divide 
into two cells. Before division begins, the chromosomes 
are duplicated. During division, each duplicated chro- 
mosome forms into a pair of rods. The new cells that are 
formed receive one rod from each pair. The new cells 
then have a set of chromosomes exactly like those of the 
original cell. Each species (kind of organism) has a char- 
acteristic number of chromosomes in each body cell. 
Human beings typically have 46 chromosomes (23 pairs) 


a ~» 


Human chromosomes become visible if they are stained and 
magnified just as the cell that contains them is about to divide. 


in most of their cells. Chromosomes are made up 
largely of DNA (deoxyribonucleic acid) and proteins. 
DNA is the coded information for every living thing's he- 
redity (the passing of characteristics from parents to off- 
spring). Chromosomes consist of many DNA units called 
genes. For a more detailed discussion of chromosomes, 
see Cell; Heredity (The physical basis of heredity). See 
also Genetics; Nucleic acid. 

Chromosphere. See Sun (Regions of the sun). 
Chronic fatigue syndrome. See Myalgic encepha- 
lomyelitis (ME). 

Chronicles, Books of, are two books of the Bible 
that describe the history of the Hebrews from Adam to 
the 500's B.C. The books focus on the Hebrew monarchy, 
especially the reigns of King David (I Chron. 10-29) and 
King Solomon (II Chron. 1-9), The events in the books 
parallel the accounts in the Biblical books from Genesis 
to Kings. The author of Chronicles probably drew on 
those books for much material, 

The books express the national and religious con- 
cerns of the period in which they were written. This pe- 
riod followed the Babylonian exile of the 500s B.C. 
| Chronicles focuses on King David to reflect the hope 
that the community might be restored to the independ- 
ence and glory it had in the days of David. Il Chronicles 
portrays King Solomon as the builder of the original 
Temple in Jerusalem to emphasize the importance of the 
Temple rebuilt there. The rebuilt Temple represented 
community life and the continued presence of God in 
His sanctuary in Jerusalem. 

See also Bible (Old Testament); David; Solomon. 
Chronometer js an instrument that keeps time with 
extreme accuracy. Clockmakers developed it for use on 
ships, because navigators needed a precise clock to 
help determine their position at sea. Astronomers and 
other scientists who need accurate time measurements 
have also used chronometers. 


The marine chronometer is used by ships’ officers to tell loca- 
tion at sea from the time. It has more than 1,000 parts. 


The marine chronometer is an accurate clock that has 
been specially mounted to remove the effect of a ship's 
motion. It is usually set to Universal Time Coordinated 
(UTC), an international time standard based on both 
atomic and astronomical measurements. To find a ship's 
position, a navigator notes the time and measures the 
positions of certain stars. The navigator compares these 
positions with tables that show the stars’ positions at 
UTC, and then calculates the ship's position. 

The first reliable chronometer was developed in 1735 
by John Harrison, an English clockmaker. In 1776, Pierre 
LeRoy, a French watchmaker, constructed a chronome- 
ter that became the model for the modern chronometer. 
During the 1800's, improved metals that resisted expan- 
sion led to better clockworks and more accurate chro- 
nometers. 

Today, many ships rely chiefly on radar and other 
electronic systems for navigation. Radio time signals and 
electric and atomic clocks have replaced mechanical 
chronometers in most other applications. 

See also Atomic clock; Clock; Time; Watch. 
Chrysalis is the third, or pupal, stage in the develop- 
ment of a butterfly. A caterpillar (butterfly larva) changes 
into a chrysalis after it is fully grown. It spins a small pad 
of silk and hangs from it by 
small hooks, called the cre- 
master, at the rear of the 
body. It then moults, or 
sheds its skin, to become 
the chrysalis form. Unlike 
many moth larvae, butterfly 
larvae do not form co- 
coons (see Cocoon). Adult 
butterfly features develop 
inside the chrysalis. Finally, 
the chrysalis skin splits 
open, and the butterfly 
emerges and spreads its 
moist wings to full size. 
See also Butterfly; Cater- 
pillar; Metamorphosis; 
Pupa. 
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Many types of chrysanthemums have been developed. The flowers vary widely in colour and 
they range in size from small multiple blossoms, /eft and right, to large single blossoms, centre. 


Chrysanthemum is any one of a group of strong- 
scented shrubby herbs that grow in many temperate re- 
gions. Gardeners grow them for their beautiful and 
abundant blossoms, which usually appear in autumn. 
Chrysanthemum comes from two Greek words meaning 
golden flower. Many independent flowers make up 
each blossom. By careful disbudding (removing buds), 
flowers 20 centimetres across may be developed. Most 
blossoms are grown as clusters. Blossoms range from 
white or yellow to pink or red. 

Chrysanthemums are easy to grow. They thrive in fer- 
tile, drained soil and full sunlight. Chrysanthemums 
grow from cuttings or root divisions. Most are peren- 
nial (living for a number of years). In northern climates a 
covering of mulch (straw, leaves, or loose materials) may 
be needed in winter. ` 

Cultivated chrysanthemums are "short-day plants.” 
They flower during the reduced daylight hours of au- 
tumn. Covering the plants in late afternoon will stimulate 
them to flower earlier in the season. Florists have 
learned to produce chrysanthemum flowers throughout 
the year by regulating the light in the greenhouse. 


Chrysanthemums may be red, orange, pink, or yellow. 


The chrysanthemum has been called the flower of the 
Fast. People in Asian countries have cultivated chrysan- 
themums for over 2,000 years. In China during the 400s, 
Tao Yuanming became famous as a breeder of these 
plants. After his death, his native city was named Juxian 
(City of Chrysanthemums). Chrysanthemums also flour- 
ished in Japan. In 797, the Mikado (ruler of Japan) made 
this flower his personal emblem. He decreed that it 
could be used only by royalty. In October, the Japanese 
celebrate the Feast of the Chrysanthemums. 

Scientific classification. Chrysanthemums belong to the 
daisy family, Compositae (Asteraceae). They make up the genus 
Chrysanthemum. 

See also Flower (picture: Garden perennials). 
Chrysler, Walter Percy (1875-1940), an American car 
manufacturer, was a founder and the first president of 
the Chrysler Corporation. The company makes Chrysler, 
Dodge, and Plymouth cars. Chrysler was president of 
the company from 1925 to 1935, and chairman of the 
board of directors from 1935 to his death. 

Chrysler was born in Wamego, Kansas, U.S.A. His 
great interest in cars began in 1908 when he bought his 
first car. He became works manager for the Buick Motor 
Company in 1912, and four years later became president 
of the company. Next, he became a vice president of 
General Motors Corporation, and retired as a million- 
aire at 45. In 1920, Chrysler returned to business as man- 
ager of the Willys-Overland Corporation. In 1924, while 
president of the Maxwell Motor Corporation, he and his 
associates produced the six-cylinder Chrysler car. 
Chrysostom, Saint John (3477-4077), was one of the 
most beloved and celebrated of the fathers of the early 
Christian church. He was born at Antioch, Syria (now in 
Turkey). His talent in preaching earned him the title 
Chrysostom, which means golden-mouthed. In 398, John 
went to Constantinople as patriarch. His zeal for charity 
gained him the title John the Almoner, but his campaign 
for reform offended the Empress Eudoxia. As a result, 
the East Roman Emperor ‘Arcadius banished him to Syria 
and then to the shores of the Black Sea for his preaching 
against worldliness. John’s homilies on Scripture are 
among the best of early Christian writings. His feast day 
is celebrated on January 27: 
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Chrysotile. See Asbestos (Types of asbestos). 
Chuang Tzu. See Zhuangzi. 
Chub is the name of several freshwater fish which live 
in Asia, Europe, and North America. They are related to 
the carp, dace, goldfish, and minnow. Chub live in rivers 
and lakes. They feed on insects, other invertebrates, 
small fishes, and even frogs. 

The European chub is a heavy-looking fish with a 


The creek chub may grow to a length of 30 centimetres. The 
fish is blue on top and silver underneath. 


cylindrical-shaped body and a large head. It varies in 
length from 20 to 80 centimetres. It is found throughout 
Europe, from Ireland to the Caspian Sea. The Black Sea 
chub lives in shoals in the lower reaches of rivers which 
flow into the Black Sea. It grows up to 40 centimetres in 
length. North American species include the creek chub, 
also called the horned dace. It lives in clear streams, 
small rivers, and lakes. It may grow to a length of 30 cen- 
timetres. 


Scientific classification. Chubs belong to the carp family, 
Cyprinidae. The European chub is Leuciscus cephalus, The Black 
Sea chub is L. borysthenicus. The creek chub is Semotilus atro- 
maculatus. 


Chuckwalla is the name of several kinds of large, 
harmless lizards found in rocky deserts of the United 
States and Mexico. The largest species grows to about 
60 centimetres long and weighs about 1 kilogram. 
Chuckwallas live up to 25 years. They feed on leaves and 
flowers. Most other lizards eat insects. When chased by 
an enemy, a chuckwalla will run to a crack in a rock or 


The chuckwalla, one of the largest of American lizards, was at 
one time used for food by Indians. 


some other narrow opening and wedge itself in tightly 
by filling its lungs with air. 

Scientific classification. Chuckwallas belong to the family 
Iguanidae, genus Sauromalus. 

Chulan bin Sultan Adullah, Raja (1869-1933), was 
a member of the Perak royal family. He figured promi- 
nently among the Malay ruling classes during the late 
British colonial period. He was educated at Melaka High 
School and later joined the Malayan Civil Service. In 
1911, he retired from the service after holding several 
fairly important administrative posts. In 1920 he became 
the Raja-di-Hilir, third in line of succession to the Perak 
sultanate. Four years later, he became the first Malay un- 
official member of the Federal Council. 

Raja Chulan played an important part in the council's” 
discussions, arguing strongly on behalf of Malay inter- 
ests. He supported proposals to redistribute administra- 
tive power, then centred on the federal capital, among 
the individual states of the federation. 
Ch’ung-ch’ing. See Chongqing. 

Chungking. See Chongqing. 

Church, in Christianity, has two basic meanings. 
Church is the term for a community of Christians who 
share a specific set of beliefs. It also means the building 
that Christians use for worship and other religious activ- 
ities. The word church comes from the Greek kuriakon, 
which means of the Lord. 

In the early centuries of Christianity, church meant 
the community of all Christians. But in 1054, a split oc- 
curred between Christians in western Europe and those 
in eastern Europe and western Asia. The communities in 
eastern Europe and western Asia became known as the 
Eastern Orthodox Churches. 

In the 1500s, a religious movement called the Refor- 
mation divided western Christianity into the Roman 
Catholic Church and Protestantism. The Protestants es- 
tablished a number of new churches—often called 
denominations—including the Anglican, Baptist, Lu- 
theran, Methodist, and Presbyterian churches. 

The early Christians had no church buildings. Be- 
cause they feared persecution from the Roman rulers, 
they met secretly in private homes or in underground 
passages and rooms called catacombs. Christians began 
building churches in the 300s, when the Roman em- 
peror Constantine the Great ended persecution of the 
Christians. Since then, most churches have reflected the 
architecture of their time and region. 

During the 300s, the basilica became the most com- 
mon form of church design. The basilica was originally a 
large hall built by the Romans for administrative and ju- 
dicial purposes. Between 1000 and 1500, Christians built 
numerous majestic and richly decorated cathedrals. 
Many churches built today combine traditional and 
modern architectural styles. 

For more information about the church as a commu- 
nity, see Eastern Orthodox Churches; Protestantism: 
Roman Catholic Church. For information about church 
buildings, see Architecture (Medieval architecture; 
Renaissance architecture; Baroque architecture); Basil- 
ica; Cathedral. 

Church, Frederick Edwin (1826-1900), was an Amer- 
ican painter known for his huge, dramatic landscapes. 
Church travelled widely searching for subjects. He 
painted New York's Catskill Mountains, the Andes 


Mountains of South America, the wilderness of Ecua- 
dor, the lush vegetation of Jamaica, and icebergs near 
Labrador, Canada. 

Many of Church's paintings feature the vivid use of 
light, such as brilliant rainbows and fiery sunsets. 
Church carefully studied and sketched his subjects, 
using the sketches to paint large composite scenes in 
his studio. Church's most famous paintings include 
Heart of the Andes (1859) and /cebergs (1861). 

Church was born in Hartford, Connecticut. At the age 
of 18, he studied with the American landscape artist 
Thomas Cole. Early in his career, Church became a lead- 
ing member of the first school of American landscape 
painting, called the Hudson River School. His early 
works, like those of other members of the school, were 
panoramic, detailed scenes of nature. Church's Niagara 
Falls (1857) is an example. 

See also Hudson River School. 

Church and state is a term that refers to the relations 
between churches and governments. These relations 
have been a source of controversy. 

In early times. The Old Testament implies that such 
problems may have existed in ancient Israel. In ancient 
Greece and Rome, closely related bodies handled both 
religious and governmental affairs, so that controversy 
between them did not arise. The problems first became 
serious in the later days of the Roman Empire, after 
Christianity became the state religion in about AD. 380. 
Historians believe Pope Gelasius I, who reigned from 
492 to 496, first formulated a doctrine of equality and co- 
ordination between the church and civil government. 
But it was not until the Concordat of Worms in 1122 that 
the powers of the two bodies were formally defined. 

The Middle Ages saw continuing struggle between 
the Roman Catholic Church and various European rul- 
ers. At the height of papal supremacy, Boniface VIII, 
pope from 1294 to 1303, issued a bull (papal decree) 
called Unam Sanctam. This controversial bull declared 
that the pope should have a voice in civil, as well as reli- 
gious, affairs, The bull embodied the Doctrine of the 
Two Swords. The doctrine angered King Philip IV of 
France. He forced the next pope, Clement V, to move the 
papal court to Avignon, France, in 1309. This temporary 
exile of the popes is often called the seventy years’ cap- 
tivity. This exile helped cause the Great Schism (see 
Pope [The troubles of the papacy). But, by the end of the 
1400s, the church and many of the governments had es- 
tablished an uneasy peace. 

The Reformation of the 1500s radically changed the 
church-state situation. There were now several Christian 


Detail of Niagara Falls 1857), an oil painting on canvas; Corcoran Gallery of Art, Washington, D.C 
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A Frederick Church paint- 
ing of Niagara Falls is typical 
of the artist's panoramic, de- 
tailed treatment of scenes 
from nature early in his ca- 
reer. This style made him a 
leading member of the Hud- 
son River School of American 
landscape painting. 


churches, not just one. The conflict over spiritual author- 
ity led to wars in many countries (see Peasants’ War). 
Lutheranism made the prince of a country the head of 
the church (see Lutherans). The idea spread that a coun- 
trys ruler should determine the religion of his subjects. 
If the king and parliament shared ruling power, they 
would both decide. Their disagreement in England in 
the 1600's resulted in civil war (see England [The Civil 
War). But, with minor exceptions, the principle contin- 
ued until the American and French revolutions. 

The 1900's. A new phase in church-state relationship 
began with the rise of totalitarian dictatorships of the 
1900s. These governments denied freedom of religion, 
and subjected churches, and often religious leaders, to 
interference and persecution. 

Related articles in World Book include: 

Education (How should Reformation 

education be financed?) Roman Catholic Church 
Freedom of religion Totalitarianism 
Pope 


Church Army is a voluntary organization within the 
Church of England. Men and women who join the 
Church Army become officers, known as Captains and 
Sisters, after three years of training. They then undertake 
evangelistic and social and moral welfare work, both in 
the United Kingdom and other countries. This work in- 
cludes welfare work among prisoners and caring for 
elderly and homeless people. The Army also runs youth 
clubs and moral-welfare homes. Wilson Carlile founded 
the Church Army in 1882. 

Church in Wales is the Anglican Church in Wales. 
The Church in Wales has about 150,000 members, about 
1,000 ministers, and about 1,750 places of worship. The 
Church in Wales, like the Church of England, is catholic, 
reformed, episcopal, and apostolic. But the Church in 
Wales is independent, with its own constitution and 
laws. 

The Church in Wales is organized as a single prov- 
ince, the Province of Wales, under the jurisdiction of the 
archbishop of Wales. The province has six dioceses: St. 
Asaph, St. David's, Swansea and Brecon, Bangor, Llan- 
daff, and Monmouth, each in the care of a bishop. The 
archbishop and bishops are elected. The lay folk take a 
large part in the government of the Church, and women 
are eligible for election to Church bodies. The govern- 
ing body of the Church consists of three orders: bish- 
ops, clergy, and laity. The clergy and laity are elected. 

Roman and Celtic missionaries introduced Christian- 
ity to Wales after the Roman conquest. The Celtic 
Church in Wales remained independent until the 1200's, 
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when it came under the Province of Canterbury. The 
Reformation was reluctantly accepted in Wales. But by 
the 1800's, many Welsh people had become Noncon- 
formist. The Church in Wales became an independent, 
disestablished Church in 1920. 

Church of Christ. See Churches of Christ. 

Church of Christ, Scientist. See Christian Scien- 
tists. 

Church of England is the established or national 
Church in England. The reigning monarch is its supreme 
governor. More than half of the people in England are 
baptized members of the Church of England. Each year, 
about 200,000 babies are baptized into the Church. Five 
out of every 100 people in England attend Easter Com- 
munion in the Church of England. 

The Church is catholic and reformed. It is catholic be- 
cause it has been a continuous part of the catholic (uni- 
versal) Church founded by Jesus Christ. It is reformed 
because it accepts the Protestant Reformation of the 
1500's (see Reformation). The Church of England is an 
episcopal Church (with bishops) and has a ministry of 
bishops, priests, and deacons. It is an apostolic Church 
because it maintains the faith as it was originally given 
to the Apostles. 

The Church of England, also known as the Anglican 
Church, is the mother Church of the worldwide group 
of Churches called the Anglican Communion. The other 
Anglican Churches in the United Kingdom are the 
Church of Ireland, the Church in Wales, and the Scottish 
Episcopal Church. 

Church congregations have grown gradually smaller 
over most of the 1900's in most churches. Even so, the 
Church of England is still a major centre of life in many 
communities. It organizes many local activities, such as 
youth clubs. 

The faith of the Church. The Church of England as 
part of the holy catholic and apostolic Church rests its 
faith on the Bible. It expresses its faith in the Apostles’ 
Creed, the Nicene Creed, and the Athanasian Creed. It 


A Church of England 
bishop visits a church within 
his diocese (area controlled 
by a bishop). After performing 
ceremonial duties, the 
bishop, /eft, relaxes and talks 
to the church congregation. 


accepts the doctrinal decisions of the first four councils 
of the Christian Church. See Apostles’ Creed and Ni- 
cene Councils. 

The prayer book of the Church of England is the Book 
of Common Prayer. The book contains the Thirty-Nine 
Articles of religion. The clergy must affirm that the doc- 
trine of the Church of England as set out in the Book of 
Common Prayer and the Articles agrees with Biblical 
teachings. They undertake not to teach in contradiction 
of them. Bible reading forms a large part of Church serv- 
ices. 

Anglicans who emphasize the catholic heritage of the 
Church are known as high-church Anglicans or Anglo- 
Catholics (see Anglo-Catholic). Anglicans who empha- 
size the Protestant aspects of the Church are /ow-church 
Anglicans or Evangelicals. Many Church of England 
members hold views that fall between these two ex- 
tremes. , 

Structure, There are two areas called provinces in 
the Church of England. They are the provinces of Can- 
terbury and York. Each province has its own archbishop. 
The archbishop of Canterbury is also called the metro- 
politan and primate of all England. The archbishop of 
York has a slightly different title. He is called the primate 
of England and metropolitan. George Carey is the pres- 
ent archbishop of Canterbury. A 

Each province is divided into areas known as dio- i 
ceses. The province of Canterbury has 30 dioceses, an 
the province of York has 14 dioceses. Each diocese is 
controlled by a bishop. Most dioceses have a suffragan 
bishop who assists the bishop. Many dioceses also have 
assistant bishops, who are usually retired bishops. The 
Crown appoints archbishops and bishops (see Crown, 
The). fh 
Dioceses are divided into archdeaconries, each wit! l 
an archdeacon; rural deaneries, each with a rural Gen 
and parishes, each with a rector or a vicar. Reċtors w 
vicars are appointed for life and can be removed only 
for serious misconduct or if they fail to do their duties. 


There are 13,370 parishes in England. Most large par- 
ishes have one or more curates assisting the rector or 
the vicar. Some small parishes share a rector or vicar. 

Candidates are accepted to train for ordination by a 
bishop. Most candidates first attend a selection confer- 
ence run by the Advisory Council for the Church's Min- 
istry. Candidates train in theological colleges. Many can- 
didates already hold university degrees. At the end of 
their training, they must pass the General Ordination Ex- 
amination, after which they are ordained as deacons by 
a bishop. At this point, they must be at least 23 years old. 
After another year they are made priests. Most deacons 
or priests first work as assistants to curates. 

Church government. The General Synod (Church 
Council) makes decisions on faith, doctrine, Church cer- 
emonies, Church legislation, and administration. The 
General Synod consists of a House of Bishops, a House 
of Clergy, and a House of Laity (non-ordained Church 
members). 

Ata synod meeting, most questions are decided bya 
majority of the members. But if 25 synod members ask 
for a division by houses on an important measure, each 
house must agree to the measure or it cannot be 
passed. The synod can decide changes that affect doc- 
trine or Church ceremony, but only in terms proposed 
by the House of Bishops. The synod meets at least twice, 
and usually three times, a year. Each diocese and dean- 
ery elects its own synod to make decisions on adminis- 
tration and to express local opinion, Each parish may 
also express its opinion through an elected parochial 
church council. 

History. The Church of England came from two 
sources. The first was the old Celtic Church, which sur- 
vived from the Christianity that was taken to Britain dur- 
ing the Roman occupation. The second was the later 
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Roman Church, which was taken to England by St. Au- 
gustine, who landed in Kent in A.D. 597. 

The Church recognized the spiritual authority of the 
pope until the reign of King Henry VIII. Henry quarrelled 
with the pope and declared that, as bishop of Rome, the 
pope had no more authority in England than any other 
foreign bishop. In 1534, Parliament passed the Act of Su- 
premacy, which made the king, not the pope, head of 
the Church. 

Henry VIII allowed no changes in Church doctrine. 
But he ordered the Great Bible, an English translation, to 
be set up in every church. Under Edward VI, Archbishop 
Thomas Cranmer produced the first and second books 
of Common Prayer. When Queen Mary I came to the 
throne in 1553, she restored the authority of the pope. 
But, under Queen Elizabeth |, the monarch again be- 
came the supreme governor of the Church. Once again, 
the second Book of Common Prayer became its service 
book. 

Archbishop William Laud took many strong measures 
against the Protestant elements in the Church. As a reac- 
tion, Protestant elements were strengthened when Par- 
liament, under Oliver Cromwell, defeated King Charles | 
in the Civil Wars of 1642-1646 and 1648. Under Crom- 
well, use of the Book of Common Prayer was banned, 
and the bishops were abolished. But, when the monar- 
chy was restored with King Charles II, the Church once 
again became established and episcopal. But it had lost 
some of its political power. 

During the late 1600's and 1700s, liberal churchmen 
called Latitudinarians advocated leaving doctrinal ques- 
tions up to the individual. Charles Simeon (1759-1836) re- 
acted against this relaxed attitude. He founded the Evan- 
gelical Revival, stressing the need for personal conver- 
sion and salvation. 


During Advent, Church of England children celebrate the anni- 
versary of Christ's coming by lighting Advent candles, /eft, or in 
performing a Nativity play, above. 
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The evangelical movement reminded Anglicans of the 
Protestant basis of their Church. The Oxford Movement 
that followed reminded them of its catholic basis. Its 
leaders were John Keble, John Henry Newman, and Ed- 
ward Pusey, all of whom were Oxford clergymen. 

In 1966, a historic meeting between the archbishop of 
Canterbury and Pope Paul VI took place in the Vatican. It 
was the first official meeting between the heads of the 
Roman Catholic and Anglican churches since the reign 
of Henry VIII. In 1978, an archbishop of Canterbury at- 
tended a papal installation for the first time since the 
Reformation. In 1982, Pope John Paul II became the first 
pope to visit England since 1531. He and Archbishop 
Robert Runcie joined in prayer in Canterbury Cathedral. 

In 1990, the General Synod voted to allow the ordina- 
tion of women as priests. The Church was deeply di- 
vided by the issue and many clergy and members trans- 
ferred to the Roman Catholic Church. The first women 
priests were ordained in 1994. 
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Church of Ireland is the ancient, reformed, and Prot- 
estant Church in Ireland. About 440,000 people in Ire- 
land belong to the Church of Ireland. About 340,000 of 
these are in Northern Ireland, where 1 out of every 4 
people belongs to the Church of Ireland. In the Republic 
of Ireland, about 95,000 people belong to the Church. 
Like the Church of England, the Church of Ireland is 
catholic, episcopal, and apostolic, and is a member 
Church of the Anglican Communion (see Church of Eng- 
land). It is independent and self-governing. It has its own 
prayer book, constitution, and laws. Its governing body 
is the General Synod, consisting of a House of Bishops 
and a House of Representatives, which has 216 clerical 
and 432 lay members. The Church has two provinces, 
Armagh and Dublin, each in the care of an archbishop. It 
has 12 bishops and about 600 clergy. The primate of all 
Ireland, the archbishop of Armagh, is chosen by the 
House of Bishops. See also Eames, Robert. 
Church of Jesus Christ of Latter-Day Saints. 
See Mormons. 


Westminster Abbey 
World Council of Churches 


Church of Scotland is the established national 
Church in Scotland. In Scotland, it is sometimes called 
the Kirk. The majority of Scots belong to it, and it has 
about 900,000 communicant members. It has about 2,000 
ministers. 

The Church of Scotland is reformed and Presbyterian 
(see Presbyterians; Reformation). It has complete free- 
dom of self-government. Its decisions are not subject to 
parliamentary debate or consent. 

As in all Presbyterian Churches, Christ is the Head of 
the Church of Scotland, and the supreme guide in faith 
and life is the Bible. Both the Old and the New Testa- 
ment are held to be the word of God. The Church of 
Scotland accepts, as a subordinate standard, the West- 
minster Confession of Faith. The teachings of the re- 
formers John Calvin and John Knox are sources of the 
Church's form of worship. 

The spirit of the Scottish Reformation is still a marked 
characteristic of the Church of Scotland. The Church 
emphasizes the identity of the Christian Sunday with the 
Sabbath day of rest and religious observance. Church 
services are simple, with an emphasis on Bible readings 
and preaching. Communion services are held infre- 
quently but regularly. Most churches hold communion 
between 4 and 12 times a year. In most services no set 
liturgy or prayer book is followed. But many ministers 
use the Book of Common Order to provide a general 
pattern. 

The Church of Scotland is organized and governed 
democratically through a hierarchy of courts (gather- 
ings). All ministers have equal status. Each congregation 
is governed locally by a Kirk Session, consisting of the 
minister and elected e/ders (lay people). Higher courts 
are known as Presbyteries and Synods. The final court is 
the General Assembly, which meets annually. The As- 
sembly consists of elected ministers and elders, gener- 


Members of the Church of Ireland attend a service at Ar- 
magh Cathedral. Parts of the cathedral date from the 1100's. 


ally in equal numbers. The Queen appoints a High Com- 
missioner to observe the Assembly. In 1969, the Queen 
herself attended. The Assembly president, the Modera- 
tor, is elected annually. In 1966, the Assembly agreed to 
admit women as elders, and in 1968 it enabled women 
to become ministers. 

Chuna of the Brethren. See Brethren, Church of 
the. 

Church of Wales. See Church of England (History). 
Churches of Christ are a group of religious congre- 
gations that accept the New Testament as their sole rule 
of faith and practice. They maintain that it sets forth faith, 
repentance, confession, and baptism as the conditions 
of salvation. Members believe that the first Church of 
Christ was established on Pentecost after the Resurrec- 
tion and Ascension of Jesus Christ. They claim that the 
church spread throughout the Roman world but later 
declined until the 1800's. Then Thomas Campbell, his 
son Alexander, and their associates restored it. Thomas 
Campbell was an Irish-born Presbyterian clergyman 
who settled in Pennsylvania in 1807. 

The Churches of Christ regard Christ as the founder, 
head, and Saviour of the church. They regard the Camp- 
bells as restorers of the primitive church. They contend 
that the word of God is the seed of the kingdom. When 
it is faithfully preached and obeyed, without addition or 
subtraction, it will produce true Christians, or a church 
of Christ. The churches consider the entire Bible to be 
inspired by God, but believe that the Old Testament was 
binding only in earlier times. 

There are about 18,500 independent Churches of 
Christ, with about 2,400,000 members. A group of elders 
presides over each church, and a group of deacons 
serves each. Most of the churches are in the Southern 
and Southwestern United States. The churches conduct 
extensive evangelical programmes. They support about 
300 workers in more than 80 countries. They also oper- 
ate 5 senior colleges, 14 junior colleges, 2 graduate 
schools of religion, 18 schools of preaching, and several 
orphanages and old-age homes. The churches publish 
10 religious papers. 
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The General Assembly of 
the Church of Scotland 
meets once every year. It is 
made up of elected ministers 
and elders. 


Churchill, Clive (1927-1985), was one of Australia's 
greatest Rugby League fullbacks. He was brilliant in 
both defence and attack. Churchill was born in Newcas- 
tle and played for leading Rugby League clubs, includ- 
ing Newcastle and South Sydney. From 1950 to 1955, he 
captained the Kangaroos, Australia’s national team. He 
represented Australia in a total of 34 Test matches. 
Churchill retired in 1959. 

Churchill, Jennie Jerome. See Churchill, Sir Win- 
ston (Boyhood and education; picture). 

Churchill, John. See Marlborough, Duke of. 
Churchill, Odette (1912-  ), was a French- born 
British agent during World War II (1939-1945). She 
worked in France in 1942 and 1943, when she was cap- 
tured. She was tortured and sentenced to death, but sur- 
vived. In 1946 she was awarded the George Cross. Her 
experiences were described in the book Odette (1949), 
by Jerrard Tickell. She married Peter Churchill, who 
fought in the French resistance. She later remarried and 
became Odette Hallowes. 

Churchill, Lord Randolph (1849-1895), was a British 
Conservative politician and father of Sir Winston 
Churchill. prime minister 
of Great Britain during 
World War II (1939-1945). 
Randolph Henry Spencer 
Churchill was born at Blen- 
heim Palace. He was the 
third son of the seventh 
Duke of Marlborough. In 
1874, he was elected Con- 
servative Member of Par- 
liament for Woodstock. 
Lord Randolph then 
formed a group that fa- 
voured social and political 
reform. In 1885, he became 
secretary for India and in 
1886 leader of the House of Commons and chancellor of 
the exchequer. Lord Randolph resigned less than a year 
later after disagreeing with colleagues. 


Lord Randolph Churchill 


As a war correspondent, Churchill, far right, was captured 
during the Boer War in South Africa. He escaped and crossed 
480 kilometres of enemy territory to safety. 


Sir Winston Churchill 


Churchill, Sir Winston (1874-1965), became one of 
the greatest statesmen in world history. Churchill 
reached the height of his fame as the heroic prime min- 
ister of Great Britain during World War II (1939-1945), He 
offered his people only “blood, toil, tears, and sweat’ as 
they struggled to keep their freedom. Churchill was also 
a noted speaker, author, painter, soldier, and war re- 
porter. 

Early in World War II, Great Britain stood alone 
against Nazi Germany. The British people refused to 
give in despite the tremendous odds against them. 
Churchill's personal courage and his faith in victory in- 
spired the British to “their finest hour.” The mere sight of 
this stocky, determined man—a cigar in his mouth and 
two fingers raised high in a “V for victory” salute— 
cheered the people. Churchill seemed to be John Bull, 
the symbol of the British people, come to life. 

Churchill not only made history, he also wrote it. As a 
historian, war reporter, and biographer, he showed a 
matchless command of the English language. In 1953, he 
won the Nobel Prize for literature. Yet as a schoolboy, 
he had been the worst student in his class. Churchill 
spoke as he wrote—clearly, vividly, majestically. Yet he 
had stuttered as a boy. 

Churchill joined the armed forces in 1895 as an army 


Blenheim Palace, above, was Churchill's birthplace. Pictured 
on the right are Winston, right, his mother, and brother, John. 


Important dates in Churchill's life 


1874 (Nov. 30) Born in Oxfordshire, England. 
1895 Graduated from Royal Military College. 
1901 Entered House of Commons. 

1908 (Sept. 12) Married Clementine Hozier. 
1911 Appointed first lord of the admiralty. 
1915 Resigned from the admiralty. 

1939 Appointed first lord of the admiralty. 
1940 Became prime minister of Great Britain. 
1945 Became leader of the opposition. 

1951 Became prime minister of Great Britain. 
1953 Knighted. Won Nobel Prize for literature. 
1955 Retired as prime minister. 

1963 Made honorary citizen of the United States. 
1964 Retired from House of Commons. 


lieutenant under Queen Victoria. He ended his career in 
1964 as a member of the House of Commons under 
Queen Elizabeth II, the great-great-granddaughter of 
Queen Victoria. Few men ever served their country so 
long or so well. 


Early life 


Boyhood and education. Winston Leonard Spencer 
Churchill was born on Nov. 30, 1874, in Blenheim Palace 
in Oxfordshire, England. He was the elder of the two 
sons of Lord Randolph Churchill (1849-1895) and Lady 
Churchill (1854-1921), an American girl. 

Young Winston, a chunky lad with a mop of red hair, 
had an unhappy boyhood. He talked with a stutter and 
lisp, and did poorly in his schoolwork. His stubbornness 
and high spirits annoyed everyone. In addition, his par- 
ents had little time for him. 

When Winston was 6 years old, his brother, John, was 
born. The difference in their ages prevented any real 
companionship. At the age of 12, Winston entered Har- 
row School, a leading British independent school. 
Throughout his school career, Winston was bottom of 
his class. At Harrow, however, his love of the English 
language began to grow. There, he said later, he “got 
into my bones the essential structure of the ordinary 
English sentence... .” 

In 1893, at the age of 18, Winston entered the Royal 
Military College at Sandhurst. He had failed the entrance 


examinations twice before passing them. But he soon 
led his class in tactics and fortifications, the most impor- 
tant subjects. He graduated eighth in a class of 150. In 
1895, Churchill was appointed a second lieutenant in the 
4th Hussars, a proud cavalry regiment. 

Soldier and reporter. Twenty-year-old Lieutenant 
Churchill ached for adventure. For a soldier, adventure 
meant fighting. But the only fighting at that moment was 
in Cuba, where the people had revolted against their 
Spanish rulers. Churchill was on leave from the army, 
and used his family’s influence to go to Cuba as an ob- 
server with the Spanish. While there, he wrote five col- 
ourful articles on the revolt for a London newspaper. 
Churchill returned to London with a love for Havana ci- 
gars that lasted the rest of his life. 

In 1896, Churchill's regiment was sent to Bangalore, in 
southern India. There he read many books he had neg- 
lected in school. The works of Edward Gibbon and 
Thomas B. Macaulay interested him the most. 

In 1897, Churchill learned that fighting had broken 
out in northwestern India between British forces and 
Pushtun warriors. He obtained a leave from his regi- 
ment, and persuaded two newspapers to hire him as a 
reporter. Churchill joined the advance guard of the 
Malakand Field Force and took part in bloody hand-to- 
hand fighting. After returning to Bangalore, Churchill 
wrote about the campaign in his first book, The Story of 
the Malakand Field Force (1898). 

A British force was being built up in Egypt to invade 
the Sudan. Churchill got himself transferred to the force, 
and again obtained a newspaper assignment. In 1898, he 
took part in the last great cavalry charge of the British 
army, in the Battle of Omdurman. Churchill returned to 
England and wrote a book about the Sudanese cam- 
paign, The River War (1899). 

In 1899, while working on his book, Churchill re- 
signed from the army and ran for Parliament as a Con- 
servative from Oldham, a town in Lancashire, England. 
But he did not impress the voters of Oldham, most of 
whom were labourers and belonged to the Liberal 
party. He lost his first election. 

The Boer War in South Africa began in October 1899. 
A London newspaper hired Churchill to report the war 
between the Boers (Dutch settlers) and the British. Soon 
after Churchill arrived in South Africa, the Boers am- 
bushed an armoured train on which he was riding. He 
was captured and imprisoned, but made a daring es- 
cape. He scaled the prison wall one night, and slipped 
past the sentries. Then, travelling on freight trains, he 
crossed 480 kilometres of enemy territory to safety. He 
became a famous hero overnight. 


Early political career 


First public offices. In 1900, Churchill returned to 
England and to politics. Oldham gave him a hero's wel- 
come, and the voters elected him to Parliament. 

In January 1901, Churchill took his seat in the House 
of Commons for the first time. He soon began to criti- 
cize many Conservative policies openly and sharply. In 
1904, Churchill broke with his party completely. He dra- 
matically crossed the floor of Commons, amid the howls 
of Conservatives and the cheers of Liberals, to sit with 
the Liberals. In the next election, in 1906, Churchill ran 
as a Liberal and won. 
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During the next few years, Churchill served as under- 
secretary of state for the colonies (1906-1908), president 
of the board of trade (1908-1910), and home secretary 
(1910-1911), His appointment to the board of trade was 
his first cabinet position. 

Churchill's family. In the spring of 1908, Churchill 
met Clementine Hozier (1885-1977), the daughter of a re- 
tired army officer. Clementine and Churchill were mar- 
ried on Sept. 12, 1908. Churchill became a devoted par- 
ent to his four children: Diana (1909-1963), Randolph 
(1911-1968), Sarah (1914-1982), and Mary (1922- _). An- 
other daughter, Marigold, died in 1921 at the age of 3. 

World War I. In 1911, Prime Minister Herbert H. As- 
quith appointed Churchill first lord of the admiralty. The 
build-up of German military and naval forces had con- 
vinced Asquith that the admiralty needed a strong 
leader. Churchill was one of the few people in England 
who realized that war with Germany would probably 
come. He reorganized the navy, developed antisubma- 
rine tactics, and modernized the fleet. He also created 
the navy's first air service. When Britain entered World 
War I, on Aug. 4, 1914, the fleet was ready. 

In 1915, Churchill urged an attack on the Dardanelles 
and the Gallipoli Peninsula, both controlled by Turkey. If 
successful, the attack would have opened a route to the 
Black Sea. Aid could then have been sent to Russia, Brit- 
ain’s ally. But the campaign failed disastrously, and 
Churchill was blamed. He resigned from the admiralty, 
although he kept his seat in Parliament. Churchill re- 
garded himself as a political failure. “I am finished,” he 
told a friend. In November 1915, Churchill joined the 
British army in France. He served briefly as a major in 
the 2nd Grenadier Guards. 

David Lloyd George became prime minister in De- 
cember 1916. He appointed Churchill minister of muni- 
tions in July 1917. While in the admiralty, Churchill had 
promoted the development of the tank. Now he began 
large-scale tank production. Churchill visited the battle- 
fields frequently. He watched every important engage- 
ment in France, often from the air. - 


D 


Churchill and his bride, Clementine Hozier, were married in 
1908, soon after they met. Churchill wrote that his “most brilliant 
achievement" was persuading his wife to marry him. 
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The Big Three led the Allies during World War Il. 
Churchill, U.S. President Franklin D. Roosevelt, /eft, 
and Soviet Premier Joseph Stalin met in Iran in 1943. 


Speaking to the U.S. Congress in 1943, Churchill 
told of British military victories in Africa. He made 
several visits to Washington, D.C., during the war. 


Between wars 


World War | ended in November 1918. The next Janu- 
ary, Churchill became secretary of state for war and for 
air. As war secretary, he supervised the demobilization 
(release of men) of the British army. In 1921, Lloyd 
George named him colonial secretary. 

Three days before the 1922 election campaign began, 
Churchill had to have his appendix removed. He was 
able to campaign only briefly, and lost the election. He 
said he found himself “without office, without a seat, 
without a party, and without an appendix.” 

In 1924, Churchill was returned to Parliament from 
Epping after he rejoined the Conservative Party. He was 
later named chancellor of the exchequer under Prime 
Minister Stanley Baldwin. Churchill's father had held this 
office almost 40 years earlier. The Conservatives lost the 
1929 election, and Churchill left office. He did not hold a 
Cabinet position again until 1939. He kept his seat in Par- 
liament throughout this period. 

During the years between World Wars | and II, 
Churchill spent much of his spare time painting and 
writing. He did not begin painting until in his 40's, and 
surprised critics with his talent. He liked to use bold, 
brilliant colours. Many of Churchill's paintings have 
hung in the Royal Academy of Arts, London. 

Painting provided relaxation and pleasure, but 
Churchill considered writing his chief occupation after 
politics. In his four-volume World Crisis (1923-1929), he 
brilliantly recorded the history of World War I. In Marl- 
borough, His Life and Times (1933-1938), he wrote a 
monumental six-volume study of his ancestor. 

In speaking and in writing after 1932, Churchill tried 
to rouse his nation and the world to the danger of Nazi 
Germany. The build-up of the German armed forces 
alarmed him, and he pleaded for a powerful British air 
force. But he was called a warmonger. 


Wartime prime minister 


World War II begins. German troops marched into 
Poland on Sept. 1, 1939. The war that Churchill had so 
clearly foreseen had begun. On September 3, Great Brit- 
ain and France declared war on Germany. Prime Minis- 
ter Neville Chamberlain at once named Churchill first 
lord of the admiralty, the same post he had held in 
World War I. The British fleet was notified with a simple 
message: “Winston is back.” 

In April 1940, Germany attacked Denmark and Nor- 
way. Britain quickly sent troops to Norway, but they had 
to retreat because they lacked air support. In the parlia- 
mentary debate that followed, Chamberlain's govern- 
ment fell. On May 10, King George VI asked Churchill to 
form a new government. That same day, Germany In- 
vaded Belgium, Luxembourg, and the Netherlands. f 

At the age of 66, Churchill became prime minister 0 
Great Britain. He wrote later: “I felt as if I were walking 
with destiny, and that all my past life had been but a 
preparation for this hour and for this trial.” , 

Rarely, if ever, had a national leader taken over in 
such a desperate hour. Said Churchill: “I have nothing to 
offer but blood, toil, tears, and sweat.” 

The Battle of Britain. After Belgium and France sur 
rendered to Germany, Britain stood alone. A German in- 
vasion seemed certain. In a speech to the House of 
Commons on the day after France asked Germany for an 
armistice, Churchill declared: “Let us therefore brace 
ourselves to our duties, and so bear ourselves that, oe 
the British Empire and its Commonwealth last for ath 
sand years, men will say, ‘This was their finest hour. P 

The Germans had to defeat the Royal Air Force RaR 
before they could invade across the English channa 
July, the German Luftwaffe (air force) began to bom hte 
British shipping and ports. In September, the Lu 
began nightly raids on London. The RAF, though ou 


Churchill warned the world about the Soviet 
Union's iron curtain in a 1946 speech at Fulton, 
Missouri, U.S.A. With him was U.S. President Harry 
S. Truman, /eft. 


numbered, fought bravely and finally defeated the Luft- 
waffe. Churchill expressed the nation’s gratitude to its 
airmen: “Never in the field of human conflict was so 
much owed by so many to so few.” 

While the battle raged, Churchill turned up every- 
where. He defied air-raid alarms and went into the 
streets as the bombs fell. He toured RAF headquarters, 
inspected coastal defences, and visited victims of the air 
raids. Everywhere he went he held up two fingers in aV 
for victory’ salute. To the people of all the Allied nations, 
this simple gesture became an inspiring symbol of faith 
in eventual victory. 

Churchill had a strong grasp of military reality. He had 
denied the pleas of the French for RAF planes, knowing 
that Britain needed them for its own defence. He de- 
cided that the French fleet at Oran in Algeria had to be 
destroyed. Otherwise, French warships might be surren- 
dered and used to strengthen the German navy. He 
boldly sent the only fully equipped armoured division in 
England to Egypt. Churchill reasoned that, if a German 
invasion of England could not be prevented, one ar- 
moured division could not save the country. But that di- 
vision could fight the Germans in Egypt. 

Meetings with Roosevelt. In August 1941, Churchill 
and President Franklin D. Roosevelt met aboard a ship 
off the coast of Newfoundland, Canada. They drew up 
the Atlantic Charter, which set forth the common post- 
war aims of the United States and Britain. Churchill and 
Roosevelt exchanged more than 1,700 messages and 
met nine times before Roosevelt's death in 1945. 

The United States entered the war after Japan at- 
tacked Pearl Harbor on Dec. 7, 1941. Later that month, 
Churchill and Roosevelt conferred in Washington, D.C. 
On December 26, Churchill addressed Congress. He 
stirred all Americans with his faith”. . . that in the days to 
come the British and American peoples will . . . walk to- 
gether side by side in majesty, in justice, and in peace.” 

In August 1942, Churchill met with Soviet Premier Jo- 
seph Stalin. The Soviet Union had entered the war in 
June 1941, after being invaded by Germany. Almost im- 
mediately, Stalin had demanded that the British open a 
second fighting front in western Europe to relieve the 
strain on the Soviet Union. Churchill explained to Stalin 
that it would be disastrous to open a second front in 
1942 because the Allies were unprepared. 

In January 1943, Churchill and Roosevelt met in Casa- 
blanca, Morocco. They announced that the Allies would 


A farewell to his queen, Eliza- 
beth II, took place at a party held 
on Churchill's retirement. 
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An accomplished artist, Churchill 
won fame as a painter with several 
exhibitions of his works. 


accept only unconditional (complete) surrender from 
Germany, Italy, and Japan. After returning to England, 
Churchill fell ill with pneumonia. But he recovered with 
incredible vigour. 

The Big Three. The first meeting of Churchill, Stalin, 
and Roosevelt took place in Teheran, Iran, in November 
1943. The Big Three, as they were called, set the British- 
American invasion of France for the following spring. 
On his way home from Teheran, the 69-year-old Church- 
ill was again struck down by pneumonia. Again he re- 
covered rapidly. 

In February 1945, the Big Three met in Yalta in the So- 
viet Union. The end of the war in Europe was in sight. 
The three leaders agreed on plans to occupy defeated 
Germany. Churchill distrusted Stalin. He feared the So- 
viet Union might keep the territories in eastern Europe 
that its troops occupied. Roosevelt, a close friend of 
Churchill's as well as an ally, died two months after the 
conference, and Harry S. Truman became President. 

Germany surrendered on May 7, 1945, almost five 
years to the day after Churchill became prime minister. 
In July, Churchill met with Truman and Stalin in Pots- 
dam, Germany, to discuss the administration of Ger- 
many. But Churchill's presence at the meeting was cut 
short. He had lost his post as prime minister. 

An election had been held in Britain. The Conserva- 
tives suffered an overwhelming defeat by the Labour 
party. The Labour party's promise of sweeping socialis- 
tic reforms appealed to the voters. In addition, the peo- 
ple were voting against the Conservative party. Many 
blamed the Conservatives, who had been in office be- 
fore the war, for failing to prepare Britain for World War 
Il. The defeat hurt Churchill deeply. 


Postwar leader 


Leader of the opposition. Churchill took his place 
as leader of the opposition in the House of Commons. 
He urged Parliament to plan for national defence, and 
warned the western world against the dangers of com- 
munism. On March 5, 1946, speaking at Fulton, Mis- 
souri, U.S.A. Churchill declared: “Beware . . . time may 
be short. . . From Stettin in the Baltic to Trieste in the 
Adriatic, an Iron Curtain has descended across the con- 
tinent” Many people in the United States and Britain 
called the speech warmongering. 

Politics, lecturing, painting, and writing kept Churchill 
busy. But these activities did not completely satisfy his 
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After his retirement, Churchill returned to writing at his home 
in London, where he died in 1965. 


great energy. He found much to do around Chartwell 
Manor, his country estate in Kent, England. He took 
pride in his cattle and his race horses. In 1948, the first 
volume of Churchill's Second World War was pub- 
lished. The sixth and last volume of these magnificent 
memoirs appeared in 1953. 

Return to power. The Conservatives returned to 
power in 1951. Churchill, now almost 77 years old, again 
became prime minister. As usual, he concentrated most 
of his energy on foreign affairs. He worked especially 
hard to encourage British-American unity. He visited 
Washington in 1952, 1953, and 1954. 

In April 1953, Churchill was knighted by Queen Eliza- 
beth. The queen made him a knight of the Order of the 
Garter, Britain's highest order of knighthood. Churchill 
had been offered this honour in 1945. He had refused it 
because of his party's defeat in the election. He had also 
refused an earldom and a dukedom. As an earl or a 
duke, he could not have served in the Commons. In June 
1953, Sir Winston suffered a severe stroke that para- 
lyzed his left side. He made a remarkable recovery. 

Late in 1953, Sir Winston won the Nobel Prize for lit- 
erature. He was honoured for”. . . his mastery of histori- 
cal and biographical presentation and for his brilliant or- 
atory....” 

On Nov. 30, 1954, Churchill celebrated his 80th birth- 
day. Members of all political parties gathered to honour 
him. Gifts and congratulations poured in from all cor- 
ners of the world. The show of affection and respect 
touched Churchill deeply. His eyes bright with tears, he 
denied having inspired Britain during World War Il. “It 
was the nation and the race dwelling all round the globe 
that had the lion's heart,” he said. “I had the luck to be 
called on to give the roar.” 

For some time it had been rumoured that Churchill 
would retire because of his advanced age. But he 
showed no intention of doing so, and seemed to enjoy 


keeping people guessing. However, in April 1955, 
Churchill retired. 

End of an era. Churchill went back to his painting 
and writing. He worked on his four-volume History of 
the English-Speaking Peoples (1956-1958). He had begun 
this study 20 years earlier. He still took his seat in the 
Commons, his body now bent with age. Here, where his 
voice once rang eloquently, he now sat silently. 

In 1963, Congress made Churchill an honorary U.S. 
citizen. The action reflected the American people's affec- 
tion for the man who had done so much for the cause of 
freedom. Churchill's remarkable career ended in 1964. 
He did not run in the general election that year. Church- 
ill had served in Parliament from 1901 to 1922, then from 
1924 until his retirement 40 years later. 

Churchill suffered a stroke on Jan. 15, 1965. He died 
nine days later, at the age of 90. He was buried in St. 
Martin's Churchyard at Bladon, Oxfordshire, near his 
birthplace, Blenheim Palace. 
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Questions 


What was the nationality of Churchill's mother? 

How did Churchill join the Liberal party in 1904? 

How did the U.S. Congress honour Churchill in 1963? 

Why did Churchill's father decide that Winston should become 
a soldier? 

In what field did Churchill win a Nobel Prize? 

How did Churchill become a hero in the Boer War? 

How did Churchill feel about becoming prime minister of Great 
Britain in 1940? 

Who were the Big Three? EE- 

What did Churchill mean when he held up two fingers ina vs 

To whom did Churchill refer when he said: “This was their fines 
hour"? 


Churn is a container in which cream or milk is stirred 


or beaten. Rapid stirring in a churn causes the fat parti- 
cles to separate from the liquid. They are then worked 
into a solid mass called butter (see Butter). 

Two main types of churns are used—continuous 
churns and conventional churns. Continuous churns 
keep a steady flow of butter moving through the various 
steps of the butter-making process. They can turn cream 
into butter in three minutes or less. 

Conventional churns have large stainless steel drums 
with paddles inside to stir the cream. These churns can 
make as much as 3,860 kilograms of butter in 30 to 45 
minutes. 

Chyle. See Lymphatic system (Absorption of fats). 


